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HEPATO-LENTICULAR DEGENERATION; A FINAL NOTE. 


BY STANLEY BARNES AND E. WESTON HURST. 


IN a former communication to this Journal |1| we described a 
group of four cases, three of which had been demonstrated at the 
Neurological Section of the Royal Society of Medicine in January, 1924 
2 A further note in this Journal | 3} recorded the final results after 
the death of the third patient ; this communication completes the record 
of the fourth patient (Daniel B.), who died at the age of 11 in the 


General Hospital, Birmingham, on August 19, 1925 


Daniel! B. was first examined in 1923, when he was 6 vears of age. attention 
Ving ! ! tirect to the family by reason oO! a brother and sister both 
wt sii ns ns of lenticular degeneration At that d ite, it was found that 

he had an enlarged and hard liver, but that he was in no wavy inconvenienced 
by his ab lity, and no evidence of nervous disease could be obtained 


At the e of 74, he ul a severe attack of diarrhoea and vomiting. associ 
ted with fey of n lerate degree, and lasting for several days He probably 
became lightly jaundice 1 in this ittack, but no observation by a reliable 
observer is available on this point He made a complete clinical recovery from 


s attack, and remained in fair but impaired health for the next three years. 


The impairment in health was of a general character: he did not grow so 

pidly is » should, nutrition was poo! and lassitude of an unusual degree tor 
a boy of his e was a predominant characteristic. For much of this period 
he was kept away from school, and this doubtless accentuated his me ntal 
backwa aness.,. Nevertheless those suggestions o} choreic Ol athetoid move- 
ments o! mbs and face which had been noted previously (see Brain, 1926, 


+ 


vol. xlvili, pp. 309-311) never advanced to such a degree that they could be 
i 1 as bevond the limits of the normal: they appeared to express a 
personal eccentricity rather than evidence of organic disease. 

In June, 1928, his abdomen began to swell, and he was again admitted to 

ospit il on July 9, remaining there until his death on August 19, 1928. 

On readmission (aged 11), he was poorly nourished, had a sallow com- 
plexion, but no jaundice. The abdomen was tightly distended with free fluid, 
| ion was somewhat embarrassed. He lay placidly in bed, took an 
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intelligent interest in his examination, and answered questions correctly if 
somewhat slowly. No spontaneous movements were present, and on voluntary 


movement no chorea or athetosis was observed. 


No pigmentation of the Kayser-Fleischer type was to be found careful 


examination with a lens, but the slit lamp was not used on this occasio 

On July l7 he was tapp l, n L190 o of clea stray ; yured fluid 
removy iver I Was or il I sple ec 
during d inspirati On July 21 e abdomen s | to fill 
Pain na s| t nice is ! LS esis (210 
necessary on J ly and therea } } 
live 1 Further tap) of t bdon be cessary \ st 14 
300 Was tha S ( We Sy} 

Durir of A st 16-17, he | me } 
plained pain, and « he 1 t 
and | mcontin I rh ead 
tift n e l n ( ell t } 
of his body I len « k tic er | 
mouth ) } sus ( 
nead re Cc | i ) ( 
ithet | ve t 
lay i 
excep occas tte 

[he ( } 
several s, Z \ ni 
sudden ¢ tel 
the ter pera ey I i! Ss rul 
one and a half degrees between his 1 ! WV and evening temperature 
The highest recorded was « July 15, when it reac 1 1012 
sever! Si ms 16 Was IW vi | | Vas l my} 
ture of moderate degree, and during the last twenty-four hours vari between 


LOO F. and 98° F No clinieal cause, other than such as ht be attributed 
to his liver disease, could be discovered for his fe 

The post-mortem exan ination was made six hours afte death | 
following are the notes made by Dr. F. W. M. Lamb, Assistant Pathologist 
General Hospital, Birminghan 

The body is that of an emaciated boy, aged! 11. 

The abdomen was distended with fluid of greenish-yellow colour, eontaining 
flakes of fibrin, but otherwise translucent and: somewhat gelatinous L\bou 
three pints altogether were taken from the abdomen. Each ! leura contained 
rather less than a pint of clear yellow fluid. 

The skin showed a general sallow tint, probably icteric. 


The conjunctive also showed a slight but general icteric tint. 
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T) ty) about 200 erm.. and showed 1 . i rmality except 
he | eighed about 2 grm., and showed no gross abnormality except 


for some pallor of the muscle, and vellow staining of the endocardium. The 


lie hy wnds cor ( tissl ne n le the 
between t p fil tissu erate } 
sm ll inew-! Lb tuets bis pwever! rly 
ich in el \ s int ed th round eells, occasional pla cells and 

Ino s the amount of fibrous tiss s greatly in excess of that « 
the pare cn 1s by | ses riil ly exceed m 
In dial line « de! t en live nd connective 
ssue Is le definite and the liver cells are fre juently split up into sn ll groups 


numerous voun bile-ducts of a less fully developed type than found elsewhere 
the more intense round-cell infiltration and the scanty deposition of very 
lelicat ( | n ! ils, indicate that ! such areas the destructior of liver 
tissue was actively progressing at or shortly before death. 

Fatty degeneration of the liver cells is conspicuous in certain areas and 
plugs « bile-stained material can be seen in the fine bile capillaries or in the 
prot plas Ut! secretli cells 


The ne is iSlEé 3 \acrose pically no abnorn ality was detected, 
The brain was subjected to an examination similar to that already recorded 


n our previous communications. 


3 
epicardium showed several petechial haemorrhages. 

L Slightly cdematous with yellow fluid (jaundice). Terminal 
hypostatic pneumonia. 

Lui 650 gr Small, extremely atrophic and fibrotic Areas of yellow 
(bile-stained) hyperplastic liver tissue separated from each other by strands of 
dense white fil us tiss Ty} cal so-called multilobulav cirrhosis 

Aidiv 270 grn No g S normality. 

S ple rm. la Marked congestion me duration probably 
result o t col stion. 

4 Ni ual rmality 

/ \pp red firmer than ul, but showed 1 t ee of fibrosi 

ph gl py ) lon Lorta, ind panere a } rio 
stinetly enl col sted 

B) R ved | preserved in 1O per cent mol-sali t cut 
except nta il t of hemis allow penetrat n ol 

COPICA EXAMINATION W 
] The appr nees vary in different parts of the organ 
In the liver intersected by numerous bands of fil is tissue 
f com] vely lar size (5 mm. diamet in some instances partial ly 
divisio} Lnese e areas much fir tracts ‘of fib s tiss 
\lthou few places near the edge of a lobule small groups of liver cell 
hy ne med tissue. The formation at the periphery of the masses of 
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In the cortex the nerve cells were frequently slightly swollen with granular 
staining of the protoplasm and tiny vacuoles or a fine meshwork at the peri- 
phery, Such appearances were diffusely distributed and in no way confined to 
one area or cell-group of the nervous system; they were of the nature of acute 
changes ascribable to a terminal toxic state. Very occasionally a vessel in the 
subcortical white matter showed seanty perivascular infiltration with lympho 
cytes: not only was this occurrence rare, but it was never sufficiently marked 
to attract attention except on the closest examination. The glial cells were not 
obviously affected: no glial increase was evident and the peculiar Alzheimer 


cells seen in our previous cases were not present. 


The lenticular nucleus, caudate nucleus and basal ganglia generally showed 
no definite pathological changes. 

The brain-stem and cerebellum were normal 

The spinal cord was not examined 

The eyes. Many sections were examined from both cornex (the identity 
of which was unfortunately lost). One showed no pigmentation of any kind 
The other contained a very few fine pigment granules situated not in 
Descemet’s membrane but in some of the epithelial cells of the posterior 
surface. Over large stretches of this cornea the epithelium was devoid of 
or: les. bu Casi llv gr if cells were n conta ng tir k | Wt 
granules, Dut occasionally groups ol cells were seen containing tiny dark brown 
grains to the number of from one to six or eight in each cell. The staining 


reactions and solubilities of the pigment were those given by Hall as typical 


of the corneal deposits in hepato-lenticular degeneration, and no ose of the 
pigment in our last case, which, it will be remembered, though confined to 
Descemet’s membrane, differed from the usual in several particulars. It is 
difficult to decide whether this pigment, scanty in amount and atypical in 


situation, is on account of its reactions to be classed with the corneal pigment 


of other cases; it does not appear to be a formol 


precipitate 

One of the most remarkable features of this case (No. 4 of our series) 
is that in the final phase he should have exhibited a series of tetanoid 
attacks similar to those which were such a feature in the same stage of 
Case 1, although in the latter case clear clinical evidence of lenticular 
disease was present, whilst none could be obtained clinically or post- 
mortem in Case 4. Such a type of convulsion has not been observed by 
us before in cases of other forms of cirrhosis of the liver, when the 
moribund period is usually characterized by coma rather than convul- 
sions, and when, if convulsions occur, they are of the epileptic type. It 
will be noted that in neither Case | nor Case 4 were the convulsions of 
the usual epileptic type, neither being accompanied by unconsciousness. 
The “fits’’ resembled the spasms of tetanus more than the crises of 
epilepsy, and were accompanied by evidence of fear, anxiety, sweating 
and severe pain. During the spasms an irregular form of decerebrate 
rigidity was developed, the precise form not being identical in the two 


cases. 
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It is difficult to give any adequate reason for the development of 
these spasms, especially as in the first case obvious gross changes were 
present in the putamen and cortex, whilst in the last one cortical 
changes of a very light type only were found. The suggestion, however, 
is put forward that : 

(1) The patients both died during an attack of severe toxemia. 
(2) That during this period a large amount of toxin, untrapped 
by the damaged liver, flooded the nervous system. 

(3) Widespread poisoning (and sudden temporary suspensions of 
function) occurred in various nuclear groups of the nervous system. 

(4) The groups chiefly so affected were those which would ulti- 
mately have degenerated if the patient had not been previously 
killed by the severity of the liver disease, viz., the lenticular nucleus, 
and to a less degree the “‘ middle level’ cortex. 

5) The spasms would then be due to the unopposed activity of 
the * lowest level”’ innervation, the controlling effects of the lenti- 
cular nucleus and the * middle level ’’ cortex having been temporarily 
abolished by the toxzemia, which left the “upper level” cortex 
substantially unaffected, whilst 

(6) Death ensued when the * lowest level ’’ and medullary group 
also ceased to function, partly owing to exhaustion from spasms, 
partly because the poisoning effect (toxwmia) had spread to these 


nuclei 
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A FORM OF MYASTHENIA GRAVIS WITH CHANGES IN 
THE CENTRAL NERVOUS SYSTEM. 


BY DOUGLAS McALPINE, M 
( v1 H 
I al | 
I | cy 
\ 
I tA 
‘T'HIs paper is based on a clinical and path eical account of a case 
of myasthenia gravis. Certain morbid changes were found in the central 


} 


nervous system which have not previously been described 


CLINICAL ACCOUNT ¢ 

G. E. H., a probationer nurse, aged 22, was admitted to the Hi spital 
for Epilepsy and Paralysis, Maida Vale, London, on February 15, 1924, 
under the care of Dr. H. Campbell Thomson, who subsequently 
the case over into my care with a diagnosis of myastheni L gravis 
History.—The patient had enjoyed good health until October, 1923, 
when she noticed a slight difficulty in articulating 


certain words. <A 
month later the lower limbs became weak after standing for any length 
of time. In December the arms were similarly affected. During the 
first week in January, 1924, she saw double for the first time. The 
patient particularly noticed that all her symptoms were more marked 
towards the evening, or after much exertion. In January she developed 
a right otitis media which was followed by an intermittent discharge 
from the ear. No history of insomnia, somnolence, pain or involuntary 
movements could be elicited. As far as the patient was aware she had 
had no rise of temperature, except possibly when the ear first discharged 
There was nothing of importance in the family or personal histories. 


Condition on February 18, 1924. The patient appe ared to be a 
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MYASTHENIA 


healthy young woman, though inclined to stoutness. She was intelli- 
gent and able to give a clear account of her illness. The pupils were 
equal and reacted well to light and accommodation. There was a slight 
but definite impairment of ocular movements in a lateral direction. 
Diplopia could be easily induced by asking the patient to perform 
repeated lateral movements of the eyes. Upward movement of the 
eveballs was slightly restricted. Moderate bilateral ptosis was present, 
which varied in degree from day to day, but which was always more 
marked towards the evening. The facial muscles were bilaterally weak, 
more especially the orbicularis oculi. The circumoral muscles were 
less atfected but the degree of paresis was sufficient to prevent the act of 
vhistling, which had been possible before her illness. The masseters 
and temporal muscles contracted well and were not atrophied. The 
voice was considerably altered; it was feeble in tone and somewhat 
monotonous; at times dysarthria was marked, rendering her speech 
lifficult of courprehension. The palate moved well on phonation but 


was easily fatioued ‘The tongue was protruded well and showed no 


itrophy or tremor; the patient had difficulty, however, in keeping it 
proti lol ny leneth OL time The sterno-mast id muscles and 


upper portion of the trapezii were not atrophied or weak, but both they 


ind the extensor and flexor muscles of the neck tired easily 


quite good, but repeated movements, especially at the shoulder, were 
quickly accompanied by lessened force and a subjective sensation of 
faticue The reflexes were brisk and equal on the two sides ‘There 
vas no sensory loss 


Tru No paresis of the abdominal or intercostal musculature 


1 be detected. The abdominal retlexes were brisk and equal on the 


L er timos, Motor powell Was re lativel, COOUd The knee-jerks 
and ankle-jerks were brisk. In the case of the knee-jerk, taps on the 


patellar tendon repeated at short intervals resulted in a definite decrease 
in the degree of extension. Both plantar responses were flexor in type. 
There was no sensory loss. Gait was normal. 
Electrical reactions.—A fairly typical myasthenic reaction was 
obtained in the fore-arm muscles 
Sphincters.—Control over these was normal 
Heart.—This was not enlarged and the heart sounds were normal 
Abdomen.—The liver and spleen were not enlarged. 


Urine.—This was free from albumin and sugar 


7 

Upype ” Muscular atrophy was absent. Motor power was 
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Endocrine glands.—The thyroid gland did not appear enlarged. 
No definite enlargement of the thymus gland could be made out either 
by percussion or on X-ray examination. Menstruation was normal. 
There was no pigmentation of the skin and the blood-pressure figures 
were : Systolic 125, diastolic 75. 

Ear, nose and throat.—There was a right otitis media, with a 
purulent discharge from this ear. The tonsils were enlarged and 
appeared septic. 

Serological findings.—The blood Wassermann reaction was negative. 
The cerebro-spinal fluid was clear and was not under tension 
The Wassermann reaction was negative. There were 3-5 cells per c.mm. 
and 0°'035 per cent. of protein. The Lange gold curve was normal. 

Progress.—Treatment of the otitis media was unsatisfactory, and on 
this account it was decided to remove the tonsils. These were dis- 
sected out on July 19. During many months in hospital her condition 
slowly grew worse. The muscular weakness in her limbs and elsewhere, 
which at first was only apparent after exertion, became permanent. The 
neck muscles, towards the end of her life, were considerably affected, so 
that at times, especially towards the evening, she was forced to support 
her chin with her hands. Dysarthria became permanent and latterly 
her speech was nearly incomprehensible. Dysphagia appeared about 
four months before death, and to this was added difficulty in mastication. 
Diplopia with partial external ophthalmoplegia were constantly present. 
The most distressing symptom, however, was dyspnoea, which was first 
noted in November, 1924. This occurred in attacks and was sometimes 
brought on by crying, which seemingly fatigued the diaphragm and 
intercostal muscles. ‘The attacks lasted sometimes as long as four 
hours. The retlexes remained unaltered throughout the illness. On 
the morning of January 21, 1925, she had a severe attack of dyspnoea 
which persisted throughout the day with full retention of consciousness. 
tespiration was exceedingly shallow and difficult. Towards the evening 
she became comatose and died a few hours later. 

Clinical summary.—A female, aged 25, developed dysarthria in 
October, 1923, followed a month later by diplopia. She readily 
became fatigued. ‘These symptoms were always more marked towards 
the evening or after exertion. There was no history of sleep distur- 
bance, pains or involuntary movements. When examined in February, 
1924, she showed the following signs: A moderate bilateral and variable 
ptosis, diplopia and marked weakness of the orbicularis oculi and to a 


less extent of the lower facial musculature. Fatigue was easily 
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induced in the soft palate, tongue and limbs. The reflexes and sen- 
sation were normal. During many months in hospital her condition 
gradually grew worse; her symptoms were always worse towards the 
end of the day. Dysphagia, weakness of the neck muscles and 
permanent paresis of the limbs with attacks of dyspncea became 
marked, and she died in a respiratory attack in January, 1925, her 


illness having lasted fifteen months. 


PATHOLOGICAL FINDINGS. 


At the post-mortem examination, performed seven hours after death, 
no abnormality of the brain or spinal cord was noted. The thymus 
gland was much enlarged and weighed in the fresh state 48°5 grm. 
Parts of the following organs were removed for histological examination : 
thymus and thyroid glands, liver, spleen, kidney, suprarenal gland, 
uterus, Fallopian tube, ovary and heart. Portions of certain muscles 
were also removed, e.g., tongue, clavicular head of left sterno-mastoid, 


right external rectus, diaphragm, upper part of right trapezius, right 


Histological eramination.—The various internal organs appeared 
normal with the exception of the thymus. The general structure of 
the gland was normal, but there was considerable increase in the depth 
of the cortex. The medulla contained about a normal proportion of 
Hassall’s corpuscles. Owing to the kindness of Professor J. McIntosh, 
I was able to compare the sections with those from a young woman, 
aged 20, who suddenly died whilst dancing and in whom the only post- 
mortem finding of importance was an enlarged thymus gland. The 
histological appearances in the two cases were practically identical and 
pointed to a simple hypertrophy. 

Numerous sections of the muscles mentioned above were carefully 
examined with completely negative results. No collection of cells 
resembling lymphorrhages were seen. 

Nervous system.—The brain and spinal cord were fixed in a 10 per 
cent. solution of formalin. Various parts of the cortex, the basal 
ganglia and cerebellum were examined 

The brain-stem from the subthalamic region downwards was cut 
in serial section. Many sections of the spinal cord at various levels 
were studied. The methods used were: hematoxylin and van Gieson, 
hematoxylin and eosin, Nissl, Weigert-Pal, Loyez, Anderson’s 
neuroglial stain, Scharlach R., Bielsechowsky and Mayer's mucicarmine. 

Cortex.—Sections from the frontal, rolandic, parietal and occipital 
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regions were examined. The cells of the various layers appeared 
normal. The vessels were normal except for deposits of mucin in the 
perivascular spaces. The Weigert-Pal preparations showed normal 
staining of the fibres, except when they were interrupted by mucocytes, 
which had pushed the fibres aside, leaving clear rounded spaces of 
varying size. The meninges were normal except for infiltration with 
mucoid material; this will be referred to later. 

Basal ganglia.—The cells of the various nuclei appeared plentiful 
and the great majority were normal. There was no evidence of peri- 
vascular lymphocytosis. The fibres of the internal capsule stained well 
but were interrupted at frequent intervals by mucocytes of varying size. 

Subthalamie region.—The various nuclei, such as the corpus Luysii, 
red nucleus, substantia nigra, tuber cinereum, and the nuclei in the 
neighbourhood of the third ventricle were normal, and no changes were 
seen in the vessels or neuroglial cells. 

Brain-stem.—The nuclei of the cranial nerves were normal with 
the exception of the third nerve nucleus, a few cells of which showed 
some variation in their staining qualities but no definite evidence of 
chromatolysis. No intracellular lipoid material was seen. The vessels 
and meninges throughout the brain-stem were free from any cellular 
infiltration, except at the junction of the medulla and pons, where a 
small vessel showed a discrete perivascular lymphocytosis. Mucoid 
degeneration was present throughout the white matter of the brain- 
stem 

Spinal cord.—As the changes about to be described were similar in 
all parts of the cord, the following description of those present in the 
cervical region is applicable to other parts of the cord. The anterior 
horn cells were normal. The vessels showed well-marked perivascular 
infiltration with round cells. This was a striking feature in the majority 
of the sections examined, four to six rings of cells being commonly seen. 
The cells were sometimes arranged in the form of a cuff, similar to that 
seen in epidemic encephalitis. The majority of the cells were 
lymphocytes of medium size; their nuclei, containing a number of 
chromatin dots, stained well with hematoxylin. The nuclei varied in 
shape, some being rounded, others oval. Other cells present were small 
lymphocytes with a more deeply-staining nucleus, and hyaline endo- 


thelial cells with a large oval nucleus. Plasma cells were scarce. The 


perivascular infiltration was most marked near the postero-median 


fissure and in the region of the posterior root entry zone. In one or 
two sections cuffing was seen around a vessel in the anterior horn 


he 


Fic. 1.—-Section through mid-dorsal region of the cord, 
showing perivascular infiltration around a vessel in the 
antero median fissure. Hematoxylin and eosin. x 60. 


A 


Fic. 2.—A section from the cervical enlargement, Fic. 3.—Numerous mucocytes in the white 
showing details of the perivascular infiltration. Hema- matter of the spinal cord. Hematoxylin and van 
toxylin and eosin. x 480. Gieson. x 50. 


To illustrate Dr. Douglas McAlpine’s paper. 
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Recent hemorrhages into the grey matter of the anterior horns were 
observed in several sections, being absent from the brain-stem and brain 
itself. There was a slight but definite increase of neuroglial cells, 
chiefly around the anterior horns and posterior root entry zone. The 
meninges were normal except for deposits of mucoid material beneath 
them. Incelloidin sections small and large mucocytes were numerous 
throughout the length of the cord. 

Weigert-Pal sections showed no tract degenerations and were normal, 


except for a riddled appearance due to the mucocytes. 


Vucoid Degenerati 

As deposits of mucin were extremely numerous, their character and 
disposition will be considered in more detail. In sections stained by 
the method of Nissl, especially when thionin blue was used, rounded or 
irregularly-shaped areas staining a faint pink colour were seen in the 
white matter. ‘These areas were stained a bright blue colour with hema- 
toxylin. ‘The appearances in Weigert-Pal sections have already 
been described. The nature of this degeneration was made clea 
by staining sections with Mayer's mucicarmine, which gave a bright 
pink colour to the areas. ‘This stain has been described as specific for 
mucin. 

In a section through the cortex and adjacent subcortical white 
matter, the process was observed to be intense in the white matter. 
The vessels of the cortex itself were in many places surrounded by 
mucin. A diffuse infiltration of the meninges was observed in many 
places, and the process tended to invade the adjacent cortex. The 
general appearance of the degeneration in this region suggested that 
mucin was transported to the surface of the brain from the subcortical 
white matter through the agency of the perivascular lymphatics. The 
nuclei of the basal ganglia were relatively free, but vessels here and there 
contained mucin in their perivascular spaces. The internal capsule 
showed a great quantity of mucin scattered about in areas of varying 


size. Throughout the  brain-stem the process was generalized, 


affecting chiefly the white matter. ‘lhe degeneration in most places 


was at an early stage, the areas being comparatively small in size- 
The process extended up to the meninges and under the ependyma. 
The cortex of the cerebellum was unaffected, but in its white matter 
and the dentate nucleus the process was more marked than in the brain- 
stem or basal ganglia. In the spinal cord the degeneration was 


particularly intense. It was practicaily confined to the white matter 
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The areas varied considerably in size, some being quite large, due to 
fusion of several adjacent mucocytes. The mucoid material also tended 
to collect along the entering posterior root fibres 

Summary of Histological Findings. 

The various visceral and endocrine organs were normal, with the 
exception of the thymus gland which was markedly hypertrophied. No 
lymphorrhages were observed in the muscles examined. The cerebral 
cortex, subcortical white matter and basal ganglia were normal apart 
from extensive mucocytic degeneration, which especially involved the 
white matter. The various motor nuclei in the brain-stem were 
unaltered except that afew of the cells of each third nucleus showed 
slight changes. ‘The vessels were normal. Mucocytic degeneration 
was present. Many of the vessels of the spinal cord were markedly 
infiltrated with round cells. There was a slight degree of gliosis, 
especially around the anterior horns. The motor cells were normal at 
all levels. Mucocytes were more numerous in the cord than elsewhere 
The meninges were normal. 


THE SIGNIFICANCE OF Mucocytic DEGENERATION. 


Reference has been made to areas of mucoid degeneration. <A 
review of the literature shows that this morbid change has attracted 
but little attention until quite recently. Buscaino 6 , in studying brains 
from some cases of dementia precox, found “ grape-like areas” of 
disintegration in the white matter. He considered that these were the 
result of a true process of disintegration due to a lesion of the nerve 
fibres and neuroglial cells. Subsequently other workers on this subject 
found these “ grape-like bodies’ in a variety of pathological and even 
normal brains. It was shown that this form of degeneration was not 
apparent in frozen sections but only in those previously treated with 
alcohol or nitric alcohol. On this account Salustri | 21], Ansalone | | 
S. d'Antona 2; and others considered that they were artefacts. 
Lhermitte and Radovici | 14], in cases of epidemic encephalitis, observed 
rounded areas with clear-cut edges, which stained red by the method 
of Casamajor, and violet-red by the method of Bonfiglio. The process 
was most marked in the white matter of the brain and spinal cord. It 
was sometimes observed in neuroglial cells, but more often it was extra- 
cellular and closely connected to the myelin sheaths. Grynfeltt | 11, 
using Mayer’s mucicarmine, was the first to recognize the nature of the 
degeneration and its origin in the interfascicular glial cells. He intro- 
duced the word “ mucocyte ”’ to indicate the cellular origin and chemical 
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nature of this form of degeneration. His work was based on the 
examination of a brain of an old man, but he gave no details as to the 
nature of the disease from which the man suffered. Lhermitte, Kraus 
and Bertillon {15} described fully the staining reactions of these 
‘“*mucin-like bodies,’ which they observed in a case of post-encephalitic 
Parkinsonism, but denied their cellular origin. 

Greenfield |9| observed the formation of mucin or mucinoid droplets 
in the bodies of interfascicular glial cells in epidemic encephalitis. He 
considered that the change may take place early, as he had observed it 
on the twenty-fourth day of the disease. Pélissier |20) studied this 
process in great detail in a case of chronic encephalitis. He described 
the distribution of mucocytes in the white matter throughout the brain, 
and stated that their presence in the grey matter can be explained by a 
migration of the mucocytes from the white matter. He also found 
mucoid material under the ependyma. He described in detail the 
formation of mucocytes from interfascicular glial cells. 

Bailey and Schaltenbrand|3| observed this type of degeneration in a 
case of Schilder’s disease. They adopted the term “* mucocyte ” as used by 
Grynfeltt and Pélissier, and proved that the interfascicular cells referred 
to by these authors are oligodendroglial cells. Grynfeltt and Pélissier 
showed that the mucin, formed for the most part in the white matter, 
found its way towards the surface of the brain on the one hand, and 
towards the ventricular cavities on the other. This migration appeared 
to be carried out through the agency of the perivascular lymphatic 
spaces. 

Pagés, Bénoit and Pelissier |18]| have deduced from these findings 
the possibility of mucin appearing in the cerebro-spinal fluid in certain 
diseases. The method which they used for the detection of this sub- 
stance in the fiuid is that of Derrien, the details of which are described 
in their paper. ‘They have searched for mucin in 130 cases. In fifteen 
cases in which the fluid was withdrawn during spinal anesthesia for 
various operations, no mucin was found. It was present, however, in a 
variety of organic neurological conditions, such as cerebral arterio- 
sclerosis, epilepsy, dementia pracox and uremia. It occurred most 
frequently in cases of chronic epidemic encephalitis 

lerraro |8},in a recent critical review of the subject, based on his 
own work and that of others, came to the following conclusions: 

(1) The ‘“‘grape-like body” of Buscaino and the mucocyte of 
Grynfeltt and Pélissier are identical. 

(2) Their absence from frozen sections does not necessarily imply an 


14 ORIGINAL ARTICLES AND CLINICAL CASES 


artefact, since the action of alcohol may reveal a form of lesion otherwise 
not apparent. 

(3) The relationship between acute swelling of the oligodendroglia 
and the formation of mucocytes has not, in his opinion, been satisfactorily 
demonstrated. The absence of striking changes in the nuclei in the 
area of degeneration is a point against the origin of mucocytes from 
degenerated neuroglial cells 

[ have attempted to repeat certain of Ferraro’s experiments, but 
without any convincing results. The following are my conclusions, 
tentatively given: (1) Small rounded areas of mucin are present in 
frozen as well as celloidin sections of a large number of pathological 
conditions. No controls with normal material have been made 
(2) In formalin-fixed material, which has been passed through 


celloidin, numerous irregularly-shaped areas corresponding to the larg 


mucocytes of Grynfeltt and Pélissier have been found in 
myasthenia gravis described in the present paper and in two cases of 


chronic epidemic encephalitis. These large mucocytes were absent from 


frozen sections both before and after treatment with alcohol for 
twenty-four hours. No attempt was made to determine the mode of 
formation or the origin of the small mucocytes, or the relationship 
between these and the large mucocytes of Grynfeltt and Pélissier. It 
seems obvious, however, that whatever their origin the presence of smal 


mucocytes, owing to their frequency in morbid conditions of the brain 
and cord, is of little importance. On the other hand, the large mucocytes 
are in my experience much rarer, and may ultimately prove to be of 
considerable pathological interest 

Myasthenia gravis is a disease whose wtiology is at present unknown 
No attempt will be made here to discuss the various pathol 


ogical 
and biochemical theories that have been put forward from time to time to 
explain the curious phenomena so characteristic of the diseas« \n 
excellent summary of our present knowledge of the subject will be found 
in a recent paper by Keschner and Strauss 16 The most constant 
pathological changes are collections of small round cells, resembling 
lymphocytes, in muscles, and certain visceral organs, to which 
Buzzard {7} gave the name of “ lvymphorrhages,” and an enlargement of 
the thymus gland, which is hypertrophied or in some cases the seat of a 
tumour, usually benign. These two findings exist in about half the 
reported cases, although not always in association. According to the 
published accounts of the disease, changes in the central nervous system 


arerare. A number of different observers have noted varying degrees of 
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chromatolysis in the anterior horn cells of the cord. Buzzard, in one 
of his cases, found a few small collections of lymphocytes in the posterior 
root ganglia. Mandelbaum and Celler |17| described a lymphocytic 
infiltration around capillaries in the grey matter near the tenth nerve 
nucleus and ventral to the olivary body in one case. Barrada |4] laid 
emphasis on the presence of lipoid granules in the cells, especially of the 
thalamus and third nerve nucleus. Similar collections of lipoid 
material, however, are not uncommon in other pathological conditions 
The above findings in the nervous system show no uniformity and are so 
relatively scarce that they can, I think, be safely disregarded in 


considering the wtiology of the disease. 


MYASTHENIA GRAVIS AS A POSSIBLE SEQUEL TO EPIDEMK 
NCEPHALITIS. 


Such marked inflammatory and other changes in the spinal cord and 
brain as were present in this case suggest the possibility of an occa- 
sional relationship between epidemic encephalitis and myasthenia gravis. 
The association between these two conditions has been the subject of a 
few recent papers, and the case reports will now be considered in detail 
Grossman | 10|,in a paper entitled ‘‘ Epidemic Encephalitis simulat- 
Myasthenia Gravis,’ seems to have been the first person to draw 
attention to the possibility of this association. He described three cases 
in which the main symptoms and signs were a sudden appearance of 
diplopia with ptosis and varying degrees of ophthalmoplegia, dysarthria 
and dysphagia, an easily induced fatiguability of the limbs, and later 
the development of paresis and wasting, especially of the proximal 
musculature of the upper limbs. ‘T'wo cases showed early bladder 
involvement anda doubtful plantar response, whilst one case exhibited 
choreiform movements. Grossman comments on the apparently acute 
onset of the illness, the lack of variation in the degree of muscular weak- 
ness, the absence of a myasthenic electrical reaction and the persistent 
ophthalmoplegia, as points against the diagnosis of a primary myasthenia 
gravis. On the other hand, the vesical disturbance and the doubtful 
plant ir response in two of the cases suggested epide mic encephalitis. 
In one case that came to autopsy there was marked congestion of the 
vessels in the medulla with lesions of subacute inflammatory nature 
such as perivascular lymphocytosis and multiple haemorrhages, most 
intense in the mid-brain. 

Sarbo |22) cites the case of a male, aged 32, who had an attack of 


epidemic encephalitis in 1920. Bilateral facial paralysis with lethargy 
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lasting five weeks were the principal signs. Subsequently, he developed 
a rapid fatiguability of all his musculature. This was obvious during 
every movement, but disappeared if he lay down. The myasthenic 
electrical reaction was obtained on more than one occasion. No mention 
is made of the presence or absence of Parkinsonism. Paulian | 19 
describes a case occurring in a female, aged 29. In December, 1921, 
she was taken ill with fever and somnolence which lasted two months 
This was succeeded by muscular weakness and intermittent diplopia, 
difficulty in walking, chewing and swallowing. Food regurgitated 
through her nose. The myasthenic electrical reaction was obtained. 
She presented the classical picture of myasthenia gravis, and this 
diagnosis was confirmed by several noted neurologists. She improved 
for a time, but, whilst abroad, she contracted pneumonia and died. 
The authors consider that the diplopia and somnolence at the onset 
pointed to an attack of epidemic encephalitis 

Wimmer and Vedmand | 23) report two cases. The first was that 
of a male, aged 42, who was taken ill in October, 19158, with fever and 
somnolence. ‘There were no ocular or other symptoms. The condition 
lasted for about three weeks. Within the next few months he noticed 
muscular fatiguability, nasal speech and dysphagia, followed by a falling 
of the lower jaw, which he was forced to support with his hand. In 
September, 1919, the speech became nearly unintelligible, after reading 
in a loud voice for one minute. ‘The myasthenic electrical reaction was 
positive. In 1920, weakness in the arms was noted. He continued at 
work up till August, 1925, when he was compelled to enter hospital 
again. He showed atony and weakness of the facial musculature, and 
especially of the orbicularis oculi, with diplopia due to weakness of the 
left external rectus. There was atrophy of the masseters and tongue 
the latter could not be protruded. Speech was indistinct and at times 
incomprehensible. There was a slight generalized wasting of the muscu- 
lature of the limbs with a reduction in power. ‘The faradic and galvanic 
electrical responses were lost in the masseters and temporal muscles, 
but no myasthenic reaction could now be obtained During 1926 the 
patient improved. 

The second case was that of a male, aged 40, who was taken ill 
with diplopia, muscular fatigue and bulbar symptoms. Somnolence 
and fever were absent. He improved, and continued at his work until 
August, 1924, when he noticed that his voice became weak after talking 
for a time, except in the morning. On examination he showed diplopia, 
inability to whistle, with marked weakness of the circumoral muscles. 
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There was no paresis of the vocal cords, but after reading aloud for 
about twenty minutes his speech became unintelligible. Dysphagia 
was also present. Motor power in the limbs was practically unim- 
paired, but fatigue could be easily induced. The deep reflexes were 
active and the plantar responses flexor in type. There was no myas- 
thenic electrical reaction. The cerebro-spinal fluid was normal. During 
the next two years there were relapses and remissions in his condition, 
but in 1926 he was practically well except for an undue fatiguability of 


his voice. ‘The authors base their diagnosis of epidemic encephalitis in 


the first case on the initial somnolence and fever. From their descrip- 
tion of the cases it would seem p ssible that in the first case there was 
an attack of epidemic encephalitis. In the second case there is nothing 
incompatible with a diagnosis of myasthenia gravis per se 

Guillain, Alajouanine and Kalt | 12) describe the case of a male, 
aged 57, who in January, 1925, developed diplopia, which at first was 
persistent, but later became transitory, appearing especially towards the 
evening or after fatigue. In Octover, 1925, variable ptosis, worse 
always towards the evening, pains in the lumbo-sacral region and 
fatigue in walking were noticed. ‘lowards the end of a meal mastica- 
tion became difficult, and there was a certain degree of dysarthria 
present He had bilateral ptosis, paresis of the right external rectus 
and weakness of the masseters. Motor power in the limbs was normal 
except for a rapid fatiguability. The myasthenic electrical reaction was 
absent. In addition, the patient showed signs of a slight unilateral 
Parkinsonism. ‘The second case was that of a male, aged 18, who was 
taken ill in De cem be r, 1922, vith diplopi L. bilateral ptosis and somno- 
lence, which lasted three weeks luring the following months various 
myasthenic symptoms developed, such as an abnormal fatiguability of 
the limbs and masticatory muscles. There is no further note as to the 
outcome of this case. These authors conclude that in chronic encepha- 
litis muscular weakness may develop, sometimes isolated, sometimes 
more or less generalized, appearing on or accentuated by muscular effort 
which closely resembles that seen in myasthenia gravis. Only a careful 
examination of muscular tonus and the absence of a inyasthenic electri- 
cal reaction permit a differentiation between the two conditions. 

Leenhardt, Neverdiget and Gondard |13) report the case of a boy 
of 13 in whom Argyll-Robertson pupils, ocular palsies, and double 
extensor plantar responses and rapid fatiguability of the muscles were 
noted. This case need not be considered on account of its general lack 
of resemblance to one of myasthenia gravis 
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These few cases can be roughly divided into two groups: (1) Those 
in which the clinical picture of myasthenia gravis is well represented, 
but in which the occurrence of a previous attack of epidemic encepha- 
litis is problematical ; (2) those in which there is little doubt that the 
patient had an attack of epidemic encephalitis, but in which the 
condition that followed lacked several of the true myasthenic phenomena 

The cases described by Wimmer and Vedmand, and Paulian, would 
seem to fall into the first group, whilst the remainder correspond to 
the second group. Three points arise from a consideration of these 
cases 

(1) Some of the authors lay stress on muscular atrophy as indica- 
tive of an underlying encephalitie infection, but in view of the fact that 
muscular atrophy is by no means rare in true myasthenia gravis, it 1s 
obvious that in this connection this sign should not be relied upon. 

(2) In the majority of the case reports no mention is made of the 
presence or absence of paresis of the facial musculature. Wimmer and 
Vedmand’s first case is an exception. It is well recognized that some 
degree of facial paresis is usual in the course of myasthenia gravis, the 
orbicularis oculi being most freauently affected, and therefore an intact 
facial musculature would be evidence tending to contradict the diagnosis 
of myasthenia gravis 

(3) Most of the authors lay considerable stress on the presence 01 
absence of the myasthenic electrical reaction first described by Jolly 
Although its presence is further diagnostic proof, its absence certainly 
does not militate against this diagnosis. 

In reviewing the above cases it is evident that although there ars 


some grounds for occasionally associating myasthenia gravis and epidemic 


encephalitis, pathological evidence is at present lacking in support « 
this. 


In Grossman's second case, which came to autopsy, the clinical 


I 


resemblance to myasthenia gravis, was very slight, the bulbar symptoms 
being terminal. 

No case in the literature has been encountered in which there were 
inflammatory lesions mainly confined to the cord, and a clinical picture 
resembling myasthenia gravis such as were found in the present 
case. The nearest approach to such a case is one described by van 
Bogaert | 5 

A male, aged 35, in December, 1925, first experienced dysarthria 
towards the evening or after much fatigue; this was accompanied by a 
feeling of constriction in the throat. Four weeks later these symptoms 
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had become aggravated, and movements of the tongue were now diffi- 
cult. There was also dysphagia, especially with liquids. The patient 
also noticed a difficulty in holding up his head, and he became subject 
to attacks of dyspnoea. When examined in January, 1926, he showed 
definite atrophy and weakness of the circumoral muscles, tongue, 
masticatory muscles, and those of the neck. There was no fibrillary 
tremor, except in the tongue. The palatal reflex was present. Speech 
was bulbar in type and dysphagia was marked. The eyes were normal 
No weakness of the limbs or alteration in the reflexes could be detected. 
There was no sensory loss on the face or limbs. Between January | 
ind February 26, the condition gradually progressed, especially with 
regard to swallowing, speech and mastication. Varesis of the right 


urm developed, chiefly affecting the muscles of the hand, which showed 


i 


‘ommencing atrophy. “he facial muscles toto were now attected, 


} 


ind the-circumoral muscles were so weak that food was retained in the 


mouth with difficulty. When examined on March 2, gross atrophy and 


weakness oO! the tol 


igue and muscles of the face were noted The 

speech was unintelligible. ‘The hands presented the picture seen in the 

\ran-Duchenne type of atrophy. The deep retlexes were absent in the 
sht arm and feebly present in the left. Walking was still possible 

ind the deep retlexes were conserved with normal plantar flexion 

Death took place on April 17, five months from the onset. The main 
histological findings were: (1) The third nerve nucleus was normal 

There was slight perivascular cufting in the mid-brain. (2) In the pons 
many of the capillaries were convested. (3 In the dorsal portion of 
the medulla small neuroglial nodules were present in the neighbourhood 
yf vessels Perivascular lymphocytosis was present beneath the floor of 
the fourth ventricle. The twelfth nucleus, Roller’s nucleus, the ventral 
nucleus of the seventh, and dorsal nucleus of the tenth nerve showed 
‘thromatolytic changes of varying severity. In the cord, especially in 
the cervical region, the vessels of the white matter were infiltrated with 
lymphocytes and plasma cells to a marked degree. The anterior horn 
cells were diminished in number; some of them showed cl romatolytic 
changes. Weigert-lal sections were normal. In the dorsal and lumba 
regions of the cord the vascular lesions were less intense than at a highet 
level, and the motor cells were for the most part normal. The author 
points out that the pathological findings definitely exclude the diagnosis 
of an ordinary bulbar palsy, with progression of the disease caudally. 
He contrasts thg localization of the inflammatory lesions in the cervical 
cord with the definite nuclear changes in the medulla. He describes 


another similar case in which death had not occurred 


| 
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DISCUSSION. 


(a) Clinical.—The clinical picture and course of the disease in the 
present case were considered typical of myasthema gravis during the 
life of the patient. The case was seen by several of my colleagues from 
the point of view of treatment, and this diagnosis was always confirmed. 
The question of a possible antecedent attack of epidemic encephalitis 
was considered in the first instance, but no distinctive symptoms sug- 
gesting the acute phase of this disease could be elicited. The histo- 
logical findings in the cord seemed to throw doubt on the validity of 
the diagnosis, and therefore the possible re lationship of the case to 
epidemic encephalitis came to be considered. As we have seen, the 
clinical evidence for a myasthenic type of epidemic encephalitis is not 
very convincing, but at the same time one or two of the published cases 
are suggestive in this connection. If epidemic encephalitis does actually 
produce in some cases a picture of myasthenia gravis, one would have 
expected an increase in the number of cases of this disease. As far as 
I am aware, there is no published evidence in support of this view 
Turning to the pathological side of the question, what interpretation can 
be placed on the inflammatory changes in the spinal cord? Assuming 
for the moment that these may be due to epidemic encephalitis, let us 
consider the clinical symptoms which may result from involvement of 
the spinal cord in this disease as proved at autopsy. In the first place, 
in those cases where the changes are widespread, affecting both brain 
and spinal cord, there may be no symptoms indicating a downward 
spread of the disease In other cases, myoclonic movements and root 
pains are the expression of the cord lesions, and these symptoms may 
constitute the greater part of the clinical picture In a much smaller 
group are found those cases in which histol wzicall the disease has been 
practically confined to the cord, and in which the clinical picture is that 
of a myelitis or neuronitis. 

It is evident then that the present case considered from the point of 
view of epidemic encephalitis does not fall into any previously described 
clinico-pathological group. 

(b) Pathological—Marked changes in the muscles and viscera were 
conspicuous by their absence, except in the case of the thymus gland 
which showed hypertrophy. If the changes in the central nervous 
system are to be accorded an important réle in considering the patho- 
genesis of the present case, then the hypertrophy of the thymus gland 
must be considered of little account Buzzard found lymphorrhages in 


all five cases of myasthenia gravis which he examined. Their absence 
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in the present case suggests the possibility that we are dealing with a 


type of myasthenia gravis which differs from the classical form. The 


importance of a careful examination of the muscles and viscera for 


lvimphorrhages was emphasized by Buzzard; this was recognized at 


an early stage 


of 


the investigation of this case and the portions of 


muscles were in most instances cut in serial section. 


When we come to consider the changes in the cord, the first point 


to be decided is the nature of the perivascular lymphocytosis. Is this 


comparable with lymphorrhagic invasion of muscles and visceral organs 


The presence, however, of other types of cells besides lymphocytes, such 


s endothelial and plasma cells, accompanied by over reaction of the 


eurogha, definitely points to an inflammatory process. omparison of 


there was littl 


} 


the sections with those from cases of subacute encephalitis showed that 


difference between the character of the cells around the 


vessels. The significance of mucocytic degeneration which was such a 


+} | 
the mu l 
1e Ssevel te 
ells of the « 
ere absent tl 
| ha 
nciusion oti 
) 
iin 


not only in the cord but in the brain, has already been 


far 


‘ncephalitis shows this form of degeneration more 


is the evidence provided by the literature goes, 


iny other disease In this connection it may be stated 
vas greater in this case of myasthenia gravis than in 
s of chronic epidemic encephalitis which were examined 
case, referred to earlier in this paper, closely resembles 
both clinically and pathologically, except with regard 
r atrophy and the chromatolytic changes in the nuclei of 
nth and twelfth cranial nerves, and in the anterior horn 
il cord. ‘These findings, which seem interdependent, 

my Case 
1 of th case [rom every angle has forced me to the 
there is a form of myasthenia gravis indistinguishable 


changes in the 


were found, 


classical type of this disease, associated with 
es in the cord, which may have a causal relationship 


» Dr. J. G. Greentield for several of the references 


subject of mucocytic degeneration. 
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yasthenia gravis is described in which inflammatory 


spinal cord with widespread mucocytic degeneration 


2) The possibility of an occasional relationship between myasthenia 


gravis and epidemic encephalitis is considered. 
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(3) It is concluded from a study of the case that there is a form of 


myasthenia gravis associated with inflammatory changes in the central 
nervous system, the cause of which is at present problematical. 


REFERENCES 


1} ANSALONE. G **Contribut illa istologia patologica della demenza precoce, fi 
} ‘ 1924, 48, 208. 
2) D'Antona, S **Sulla genesi della si dette le di disintegri L grapp 
1924, 13 U1 
Bal 1 SHALYE RAND, G Die mu I ra r 
Deut 1927, 97, 231 
{} Barrapa, Y. A ind Mo F. W Pathol ul | iin the ¢ t \ 
Syst faCa Mvyastl Gr 23, 46 7 
VAN | AKI [ kitud paralvsie la 
| f 1928, 35. 69 
nella menza prec / l 25, 197 
7) Br FE. The Clit lH ind | rtem | t Case 
[vast a ( 1 28. 438 
8] Ferra A ‘A he Ol 
tegrat \ 20 
GREENFIELD, ( Patl 
1926, 34, 
10} GROsS | pid ‘ 
M ve 1922, 55 
11] Grynr t ( 
I 1923, 89, 1264 
12) GUILLAI ( ALA ANI LA 
| te le pr 1926, 33, 39 
LEENHAI i ET et ¢ DA myasthet nce} ‘ 
S 127, &, 2 
14) Luermitre, J., et Rapovict, A Etude r la dégénérat 
t la é phalite ep ( é 1, 84, 
LHE! T., KRA M 1 Be I M Cer 


] I 

17} MaNDELBA S., and H \ ¢ 
Myasthenia Gra 1908, 10 

18} Packs, M Benorr et PrLIsstER, G dégéneére e m 
Vevroglie,”’ I oc M , 1926, 9, 1 

19} Pau I). | Considérat ‘ t 
lencéphali pidém hror \ 6, 33, 468 

{20| Prwissi ( ‘Syndrome W niet ixite épide 
1924. 

21} SALUSTI Sulle i dett aia r / 
fi 1924 48. 

[22] Sarpo, A. Ueber die Encephalitis epidemica, auf Grund 


pt au 
Kpidemie von 1920,” Abst. Zeit. f. d. Ne 2 , 1921, 27, 509. 
Wimmer, A., et Viepmanp, H ‘ 


épidémique chronique,” /tev. Neuwrol., 1926, 33, 368 


pom 
Svstem in Ex wate Wneanl tie j ) 
Nervous tem in pidem tf l 
12, 620. 
r 
ih 


ARTERICSCLEROTIC PARKINSONISM. 


bY MACDONALD CRITCHLEY. 


CO ] NTS 

AC 

( 4 l I> I 2 

4 il H 

CH 11] S\ 4 

( 1\ » Puys 7 

CHAPTER | INTRODUCTION 
HITHERTO secant attention has been paid to the occurrence of 


Parkinsonism among the svndromes of cerebro-vascular disease It is 


the object of this paper to emphasize the importance of this syndrome 


being one of the most frequent objective manifestations of a protean 
disease. I5y the term Parkinsonism is here understood a condition of 
veneral rigidity of non-pyramidal type, with weakness and slowness o 
movement in fact, a Svinptomatic variet\ of paralysis agitans such as 
ne associates with disorder of the pallidal system. As we shall see, 


-called * neostriatal manifestations ” of the nature of athetosis, tremor, 
chorea play little o1 no part in this variety of Parkinsonism 
It is not essential, nor indeed is it usual, to find the lVarkinsonian 
syndrome in its entirety in cerebral arteriosclerosis Incomplete forms 
are more common; thus one patient may show a generalized rigidity, 
another a poverty of spontaneous movement, and another a mask-like 
wcies or bradykinesis. Cerebral arteriosclerosis is, however, pro- 
vressive malady and the clinical picture may change rapidly so that 
various incomplete forms often merge into an identical state of complete 
Parkinsonism. 
The importance of this syndrome becomes evident when it is shown 
to take part in syndromes as diffuse as Marie’s “ état lacunaire,” pseudo- 
bulbar palsy, cerebral meiopragia (Claude and Cuel (15]), “ arterio- 


sklerotische Muskelstarre ’ (Foerster |25/|), and many of the organic 
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psychoses. Parkinsonism of greater or lesser degree may be regarded as 


a common multiple, participating in syndromes of the utmost diversity 


he relationship between arteriosclerotic Parkinsonism and “ senile ™ 


or “idiopathic ’ paralysis agitans is not easy to define, but there are 


certain clinical and pathological points of differentiation between them, 


as there are between the idiopathic and post- neephalit varieties. <A 
study of the literature and a wide experience of cerebral arteriosclerosis of 

all tvpes make it obvious that many cases of symptomatic Parkinsonisn 
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the diseas In the absence, howeve of a re anatomical ba he 
writes in his concluding paragraph, “I must content mnyself for th 
present with describing this particular disease-picture as arteriosclerotic 


rigidity. 

Although the arteriosclerotic varieties of Parkinsonism have not 
received widespr ad recognition, the Syinptomatic varieties resulting from 
vascular disease of syphilitic nature are well known Mesencephalitis 


syphilitica (of Kinnier Wilson and Cobb) is an example 
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The conception of a pallidal type of arteriosclerosis is familiar to 
continental writers, but in this country it is scarcely ever specifically 


mentioned, although possibly a matter of common experience James 
13 | has described many of the Parkinsonian symptoms which occur 


n the late stages of severe cerebral arteriosclerosis, and he quotes Mott 


is saying that cerebral arteriosclerosis may be confused clinically with 


the sequelae of encephalitis lethargica. The writings of C.and ©. Vogt, 


ck, Lhermitte and his collaborators (to que 


testify to the continental recognition of pallidal syndromes of 


te only a few) 


sclerotic origin. Souques has classified the clinical types of Parkinsonism 
follow 
|) Presenile or sen Parkinsonian syndromes typiea 
) ne acitatione ) ! rigidlitate 
~) Juvenile Parkinsonian syndrome 
Parkinsonian syndromes due to presenile lesions of the corpus 
triatu 
!) Parkinsonian idromes due to macroscopic focal lesions (e.g 
lacune 
Post-encephalit ‘arkinsonian syndromes 
variet ncluded by Souque in third nd fourth 
t rie those which come within the pe of this pape 
Kt 1 fi ‘ther angle this paper is intended as a contribution 
re ! n } chiatry wherein! ! il features are studied 
n relationship to various psychoses Ina tion ith tl clinical 
nd pat tu of striatal factors in dementia priece arral 
Rid Stoddart 93 Rteiter |S7), Wladvezko | 105 in neral 
paral St } n manic-depressive insanity (Urstein [96 n 
Alzhein disease (Stief |92)|), the problem of the involvement of the 
Lin sen ind arteriosclerotic dementia merits attention 
( I] 
I'} varieties of arte: lerotic Varkinsonism do not permit of a 
urply defined clinical classification such types i e€X1Ist merge one 
nto another, and in several instances the ditferenc: ire in degree 
ther than in characte) but for the sake of clarity and convenience 
in description it is advisable to attempt a classification. The following 


ive varieties may be isolated 


|_| 

Jakob, Ste) 

Type 1—characterized by rigidity, fixed facies, and short-stepping 
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Type 2 as in Type 1, with the addition of pseudo-bulbar mani- 
festations (dysarthria, dysphagia, spontaneous iaughter and crying). 

Two sub-types can be recognized: (a) cases with signs of pyramidal 
disorder, (/) cases without signs of pyramidal disorder. 

Type 3 asin Type 1, but with the addition of dementia, and incon- 
tinence of urine and feces 

Type 4 as in Type 1, with signs of pyramidal disease but without 
pseudo-bulbar manifestations mixed pyramido-pallidal syndrome) 


Type 5 as in Type 1, but with the super-imposition of cerebellai 
symptoms (~ mixed pallido-cerebellar syndrome). 

It is obvious that a certain amount of overlap is unavoidable if th 
above classification is adopted. ‘Thus, in Type 2 there may be signs o 
pyramidal disease, and in addition some degree of dementia and incon- 


tinence may be present. 


The first type, which may be regarded as the mildest variet 
Parkinsonism, is perhaps the commonest. As a rule the syndrome does 


not cause much incapacity, hence instances are encountered socially 
rather than professionally. Frequently the only symptoms are hyper- 
pietic in type and the patient comes under observation for headache 
giddiness, defect of memory, or frequency of micturition. Many of th 
patients described by Marie as “ lacunaires”’ come into this group 
Some of the severer examples would be included within Foerster’s des 
cription of arteriosclerotic rigidity. Collins | 78, (1906) refers to this 
type in his paper on “a definite variety of cerebro-vascular diseass 
In his series of 135 cases of arteriosclerosis this particular syndrome was 
present thirteen times. Healso refers to a case reported by l’ickett /78 


of a man of 67 who had gradually become “ stiff all over ” in the cours: 


of two years. ‘There was no mental enfeeblement sphincter contro 
was perfect; but the speech was “ mumbling.” A_ particular se ha 
been described by Collins | 16 himself in the previous year: A womat 
of 50 gradually changed in character and became subject to frequent 
local epileptic spasms confined to one hand There was no paresis but 
a definite absence of elasticity or grace in her movements hen 


appearance and attitude reminding one forcibly of Parkinson's diseas 
There were no changes in the reflexes 
The following case exemplifies the characteristic features of the first 


type: 
J. P., male, aged 66, came to the National H spital Dr. Walshe 
of diftieulty in walking. For two and a half years he had gradually becom: 


uncertain on his legs, and complained of a tendency to fall backwards He 
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noticed also that he was becoming slower in his movements. Examination 


revealed a well-nourished old man with a fixed and expressionless face His 


attitude was statuesque and there was an obvious poverty of 


Spontaneous 


movement speech was a little monotonous and not well articulated. ‘There 
was no psychical chang: \ generalized rigidity was noticeable in the trunk 
wna muse the strenxt sood but ill movements were pel 
med slo remo. s not | e! All the tendon jerks were brisk 
he plantar responses were flexor in type; no clonus was obtainabl When 
walking the patient held himself stiffly, swung his arms awkwardly at the 
shoulders, and took very short shuffling steps. Blood pressure was 218 105 
the radial arteries were thickened, and the retinal teries were tortuous and 
eu he second sound was rinen 


Some of the cases recorded by Lhermitte |54) and [55| and by 
Verger 97], belong to this clinical group. Van Gehuchten’s case | 34 
was similar but differed in the suddenness of onset In Signorelli’s 


patient | SY there was also a nystagmus of the palate, pharynx and 


The second category includes those patients who show, besides the 
features characteristic of Type 1, manifestations of a “ pseudo-bulbar 
nature. The clinical picture is in fact that of a double hemiplegia, with 
wr without a history of successive strokes, but with definite manifestations 
fa Parkinsonian nature. In a proportion of cases, probably in the 
majority, the Parkinsonian traits have been masked by the more obvious 
paretic signs, and have consequently not been directly emphasized It 
is probable, too, that in the past some of these patients have been 
regarded as instances of “ paralysis agitans with bulbar symptoms 
‘f. Ashley Mackintosh (69 Janischewsky | 44 

This group may be further subdivided according as to whether signs 
f pyramidal disease are demonstrable or not. In those cases which are 
sometimes tersely though inaccurately termed ‘double hemiplegics,”’ 
Babinski responses, ankle clonus, and signs of pyramidal spasticity 
reveal a state of bilateral pyramidal disease. ‘The majority of these have 
few Parkinsonian signs. Where a pseudo-bulbar syndrome exists with- 

ut signs of pyramidal affection, the Parkinsonian manifestations are 
usually more obvious The onset is usually gradual and there is 
frequently no history of a_ stroke Typically, the patients in this 
group show no mental enfeeblement, though their emotivity may give 
rise to a false impression of childishness. In severer cases, however, 
some degree of dementia is present, and the case merges gradually into 
I'vpe 5 


This particular syndrome was first commented on specifically by 


\ 


yoeal cords 
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1895), asa characteristic clinical variety of senile softening. 


Lbrissaud 9 
and to the 


After detailing the features common to paralysis agitans 
pseudo-bulbar syndrome, he pointed out the Parkinsonian attitude and 
physiognomy and described a short-stepping gait, slow and unce rtain 
movement as commonplace features with subjects who had sustained 


numerous small softenings of thrombotic origin 
As an example of the type of patient included wi 


following case may be quoted 
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Numerous similar cases could be quoted from the literatur Ca 
KR. i. and A. Rh. recorded by Holmes 38) belong to this categ , but 
in these instances tremor was also present. A patient reported | 


I.emos (and afterwards pathologically by C. and ©. Vogt) was described 
pseudo-bulbaire Parkinsonienn 


, Monier-Vinard and Dalsace| 71] 


by him as suffering from a ‘* paralysie 
Other cases include those of Noethe | 74 
Lahermitte and Cornil (57), Cl 
and Urechia, Mihalescu and Klekes | 95 All seven of Washida’s 
patients | 16 and three of 1 N 
belong to this category 
Type 3 includes patients who present, in addition t 
features, some degree of mental deterioration and incontinence of urine 
and feces. ‘lhe psychical changes range from simple retardation and 
defect of memory to the grossest varieties of global dementia. Sphincter 


] 


disorders are always present, varying from the occasional lapses due 


A 
proportion of the patients in this category have signs referable to 


disordered bulbar function, but these are slight when compared with the 
Kvidences of unilateral or bilateral 


to inattention to a complete lack of control over the excretions. 


preponderating psychical defects. 
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pyramidal affection are not rare, but they are slight and unessential in 
this particular syndrome. 

Rowland (1851) |84) probably referred to this type when he wrote 
of the restless and demented arteriopath “There is a_ species of 
mental imbecility sometimes accompanying cerebral softenings, which 
is manifested chiefly in the manner and actions, and on that account 


by the French physicians “‘délire d'action.” . . . From this 


state they generally pass into more determined dementia, in which the 
tind is hopelessly clouded, the expression vacant and idiotic, while, 


at the same time, the extremities are paralytic 


he following case illustrates the main clinical features characteristic 


H.C. oc Pane 
Infin His menta! of } our 
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Nuimerou ther examples could be quoted from the literature, as 
the cases recorded by Cones | 18), Reich, Martini and Isserlin | 68 
Pinéas |79 and 86), Stief (Cases 1-5), and Urechia, Mihalescu 
ind Inlekes (Case 3 Many of Merzbach’s 70) patients fall into this 
lass, In pal ilar | th and tenth cases 

Type 4.—-Within this group are included cases in which physical 


signs of pyramidal disease, as bilateral extensor plantar responses and 


clonus, accompany those of pallidal origin [t is important that in 


contradistinction to the cases of so-called double hemiplegia and pseudo- 


bulbar palsy, dysphagia, dysarthria, and forced laughter and crying do 
not appear. ‘This type of syndrome was familiar to Lhermitte under 
the title of ** progressive pyramido-pallidal degeneration,” and is now 
spoken of as “ Lhermitte’s disease.” In his 1922 paper he gave an 
‘cellent example: A man aged 45 developed rigidity of the left arm 
and later of the left leg ; his face was fixed and his trunk and extremities 
were intensely rigid. There was a relative akinesis with great slowness 


of movement. Later some dysarthria and speech difficulty appeared. 


i 
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According to Lhermitte, the characteristics of the pyramido-pallidal 
syndrome are as follows :— 

(1) Gradual onset and slow progression. 

(2) A degree of hypertonus greater than in the ordinary pseudo- 
bulbar palsy, and rigidity combining the features of pyramidal with 
those of extrapyramidal disease. 

(3) A Parkinsonian attitude of the hands 

(4) Slowness of movement, with a relative conservation of muscular 
force 

I.hermitte also includes pseudo-bulbar manifestations among ths 
characteristic signs, but I do not consider these an essential feature of 
the syndrome 

As the disease progresses the pyramidal features may advance and 
overshadow the pallidal manifestations. ‘The terminal stage is one of 


absolute helplessness. In a case recently seen in Professor Lhermitte’s 


service at the Hopital Villejuif there was a state of complete flexor 
quadriplegia, with contractures and emaciation ; speech was impossible 
and swallowing was a matter of extreme difficulty Consciousness was 


unimpaired and there was no emotivity 

Similar cases have been recorded by Lhermitte, Cornil and Quesnil 
Buzzard and Barnes |12}|, and Lhermitte and McAlpine | 61 

Type 5.--The conception of a clinical syndrome of vascular origin 
combining the features of striate involvement with those of cerebellai 
disease, is by no means new. ‘The so-called cerebellar types of pseudo- 
bulbar palsy illustrate this combination, and although but few exact 
pathological data are available, the clinical aspects have been long 
familiar 

One of the earliest cases described was by Raymond and Alquier| 80 
Other instances have since been recorded by Garbini and Rossi 32 
Luhermitte and Cuel [59], Sicard and Paraf [88], Crouzon, Dereux and 
Kensinger | 20], Orzechowski and Kleist (Case 7) 

In 1927 and 1928 Freund and Rotter | 29) and | 40), in their papers 
on the extrapyramidal disturbances of movement in old age, described 
eight cases with autopsies. In four and possibly five (Nos. 1, 4, 5, 6 
and ?7) lesions were found in the dentate nuclei, the olives and in the 
brachium conjunctivum, in addition to the typical vascular lesions in 
the striatum. Apparently these patients exhibited during life none of 
the manifestations ordinarily regarded as cerebellar, and they would 


D 


clinically be relegated either to our first or third clinical group. he 
authors comment upon the remarkable pathological findings in thei: 
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fourth, fifth and sixth cases, and they regard them as examples of a 
peculiar type of strio-pallidal-dentate-rubral-peduncular system disease, 
hitherto undescribed. 


The following case has been chosen to illustrate this particulai 
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[In a group apart we may consider those cases which are sometimes 


ken of as ‘“‘senile Vorsteifung,”” or Jakob’s disease. The clinical 
picture resembles that of Type 3 in presenting a state of general rigidity 
th dementia, but there are three main points of 
distinction n the first place the mental symptoms may antedate the 
physical manifestations by a long period; secondly, the age of onset is 
later than in the majority of cases belonging to Type 3; thirdly, the 
evidences of arteriosclerosis may not be obvious and the blood-pressure 
usually low. Few cases of this syndrome have been recorded, although 


ts occurrence is well recognized in all institutions for the aged. Jakob, 
in his monograph on extra-pyramidal disease, gives a photograph of an 
illustrative ca (bb. 65) [42 Although he gives no clinical particulars 


the patholovy of the syndrome is treated in detail 
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leg. The retlexes were normal Later, other symptoms appeared, such as 
echolalia, agnosia, motor apraxia and agraphia 


Syphilitic vascular Parkinsonism.—The possibility of a Parkinsonian 


syndrome due to pure vascular lesions of a sclerotic type is still further 


suggested by the paralysis agitans-like conditions secondary to syphilitic 
disease of the cerebral arteries. Such cases form a very well-known 
clinical entity which has been described for many years under various 


titles—tabes with paralysis agitans, syphilitic paralysis agitans, tromo- 
paralysis tabetiformis, mesencephalitis syphilitica, “* striatite syphilitique 
primitive.” The symptomatology has been adequately discussed and 
the syndrome put upon a sound basis by the recent work of Kinnie: 
Wilson and Cobb | 104], and later still by Wohlfahrt | 106 Patho 


logical study of this type of syndrome has been forthcoming in only a 


few instances. C. and O. Vogt found in the brain of a man with 
paralysis agitans and bilateral Argyll-Robertson pupils an “ état 
lacunaire in the striatum and pallidum. The papers of Orechia | 94 

Mella and Katz [69] and Lhermitte [|56) have als ntributed 


to our knowledge of its pathology. 


The clinical manifestations of the arteriosclerotic varietie 


Parkinsonism resemble in no little degree those of idiopathic paralysis 


agitans ; there are, however, some distinctive features in their symptom- 


atology and also certain additional manifestations which are not found 


in the idiopathic cases. [or this reason the clinical aspect will be 
discussed somewhat fully It must be emphasized that individual 
patients show marked differences in the degree of affection, so that in 


the slighter cases there may be but few of the characterist 
symptoms; on account of the comparatively rapid course of the disease, 
however, it is important to recognize the clinical manifestations of all 
stages. 

The stance and attitude of these patients are so characteristic that 
an immediate diagnosis is often possible. There is a peculiar lack of 
mobility, so that the body moves as a whole without the play of the 
individual limbs or segments. 

A mask-like fixity of the face is typical. It is incorrect, however, to 
describe the appearance as “ expressionless,’ for the face in repose is 
full of emotional significance ; as Hughlings Jackson has emphasized, a 
more accurate description would be to speak of the expression as fixed 


the lines of the face are carved into an image which does not change 
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with the passing mood. As a rule the expression is one of bewilder- 
ment, as portrayed by the elevated brows, the retracted lids and the 
gaping mouth, Nearly eighty years ago Rowland |84| commented 

upon the facial expression in cases of confirmed cerebral softening 
‘In old chronic cases that mixture of imbecility and astonishment 
which is so justly held to portray the disease is strongly impressed 
upon the features.” The face immediately lights up upon appropriate 
stimuli, volitional or emotional. It is then apparent that there is no 
defect in the range of movement during the acts of showing the teeth, 
or screwing up the lids. Nor, in the early stages at least, is there any 
delay in the initiation of the movements or slowness in their execution. 
Qn the contrary, it is not rare to find an exaggerated play of facial 
movement during voluntary activity ; in such a case the act of showing 
the teeth is executed with startling promptness, the lips are retracted 
to the widest possible extent, and inay be accompanied by associated 
extraneous movements, with grimace-like effects. [motional move- 
ments are also full in range and prompt in initiation and execution; in 
some cases, particularly when some degree of emotional instability 
curs, there 1s a similar exaggerated facial activity In other instances 
there may be an apparent dissociation between the individual facial move- 
ments, so that, for example, in the act of smiling, the lower half of the 
face alone moves, the upper portion remaining immobile—the so-called 

adiadochokinése de la mimique ” (Steck). 

It is noteworthy that there is usually no excessive sebaceous 


ecretion, so that the facial greasiness of the ordinary Parkinsonian 1s 


not observed Neither does one see the smoothing-out of the wrinkles 
which so often tends to produce an illusion of youth and belies the vears 


of the Parkinsonian 
The head and neck are held upon the shoulders in an attitude of 


relative immobility ; there is an absence of the quick lateral movements 


f the head seen in normal individuals ; when the patient wishes to alter 


his direction or to look to one side, the head, neck and shoulders move 


n one piece and the movement is not broken down into its com- 
ponents. In early cases the stance is more erect than in the tru 
Parkinsonian When the patient walks, his neck and trunk are straight 


ind his arms swing from the shoulders. The movements of the arms 
however, are not entirely normal; they are often held rigidly away 
from the sides with the elbows partially flexed, so that the associated 
movement takes place at the shoulder-joints and not, as in the normal. 


t both shoulder and elbow 


\ 
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Vhen the patient is observed in bed, there is often a characteristic 
attitude of the head, the neck being slightly flexed, so that the occiput 
is held in the air unsupported by the pillow Such an attitude 
the “‘ psychical pillow”—is not uncommon in many of the organic 
psychoses. 

One of the chief clinical characteristics of the arteriosclerotic forms 
of Parkinsonism is seen in the gait. There is no excessive flexion of 
hip and knee as in paralysis agitans ; at the knee-joint there is little or 
no flexion, and only the slightest bending at the hip; the steps are 
exceptionally short ; one toe is usually advanced in front of the othe: 
no further than six inches, and often less. In the earlier stages the 
feet do not shuftle along the ground, but later they are no longer lifted, 
The trunk is not bent forward and the centre of gravity lies well above 
the base; festination and propulsion are, therefore, not seen. ‘There 
is no widening of the base and no trace of inco-ordination. When the 
patient halts the stance is steady, without swaying or tendency to retro- 
pulsion. The characteristics of this gait are, therefore, those of the 
well-known * marche a petits pas,”’ originally described by Dejerine, and 
associated by Marie and his school with the condition of progressive 
lacunar disintegration. 

Sometimes a more flexed attitude of the trunk and limbs develops as 
the disease advances, while the onset of vertigo may influence the gait, 
causing the patient to sway while walking. Sometimes he is unable to 
remain in an erect attitude but sways backwards and falls. In such 
cases the muscles of the patient’s foot contract forcibly in an attempt 
to steady the trunk, and the toes may be seen to become plantar-flexed 
in an effort to grasp the ground. Catola |13|, who described this 
feature, spoke of the * claw-toes.” 

When the patient mounts or descends a flight of stairs the 
characteristic short-steppage elements are no longer apparent and the 
movements approximate more closely to the normal. If he goes up a 
slope the gait is less disturbed, but in descending an incline there is 
much difficulty and the steps become shorter and the progression is 
cautious and hesitant. Sometimes, through fatigue or nervouness, the 
patient, after taking a few steps, abandons his attempts at walking and 
seeks support, but with encouragement he is readily persuaded to 
continue. This modification of the ordinary “ marche a petits pas” is 
sometimes known as “ Petrén’s gait.” 

Turning movements are carried out slowly and stiffly, the feet 
taking small steps. At first glance the head, neck and trunk seem to 
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move as a single unit, but on close examination it can be seen that the 
movement is decomposed into its constituent phases as in the normal 
individual, though each component movement is slow and minimal in 
degree. The arms are widely abducted as if the patient, anticipating a 
fall, were seeking support 

The patient moves from the erect to a sitting posture only 
with difficulty and with great slowness. In advanced stages this is 
impossible without assistance \ similar difficulty is experienced in 
getting up from a chair. At a late stage in the disease he may be 


quite unable to stand even with assistance 

Muscle tone.—It may be stated at the outset that there is usually 
some degree of hypertonus present, but it is uneven in distribution and 
variable in degree. ‘This type of rigidity differs clinically from that 
associated with disease of the motor systems, and hence falls into the 
category neither of pyramidal nor of ordinary extrapyramidal rigidity 
Moreover, there is an obvious relationship between the degree of hyper- 
tonus and the psychical activities of the patient, as evidenced by his 
power of attention, his ability to concentrate and his cerebration rate 
\ tendency towards the assumption of prolonged catatonic postures is 
an especial feature of this variety of hypertonus 

The rigidity is greater in the limbs than in the trunk, in the lower 
extremities than in the upper, and in the proximal parts of the limbs 
than in the distal. Thus, in the arms there is an obvious resistance to 
passive manipulation of the shoulder-joints, and a similar, though 
slighter, stiffness at the elbows. Vassive extension of the fore-arm is 
more difficult than flexion and, indeed, in the severer cases, full elbow 
extension may be impossible. Usually there is little or no increase of 
tone at the wrists or in the phalanges, and the fingers can be bent back 
through a normal range by passive movement. 

Though rigidity is slight or absent in the distal segments of the 
upper limb, the hands tend to assume abnormal postures which, how- 
ever, can be passively corrected. Thus the fingers often remain 
extended at the interphalangeal joints, but are flexed upon the meta- 
carpals, and the thumb is adducted The terminal phalanges may 
ictually show a hyperextension. Later the fingers and thumb become 
flexed and a “ paw-like”’ attitude slowly results. The wrist is usually 
flexed and deviated to the ulnar side, the fore-arm pronated and the 
upper arm slightly abducted and internally rotated. It is important to 
realize that in the early stages these attitudes are readily altered by 


active or passive efforts, and appear to arise independently of contrac- 
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tures. Foerster [26] speaks of a specific flexing factor as responsible 
for the assumption of these characteristic postures. 

A much greater degree of rigidity is always apparent in the legs 
Both lower limbs are hypertonic but one leg may be more rigid than 
the other. Until the later stages, the attitude of the legs is that of 
extension, the feet lying in the equinus position Adductor spasm 1s 
always present, and when one leg is picked up off the bed the opposite 
limb at once adducts to take up a position on the other side of the mid- 
line cf the body In bedridden patients, a characteristic attitude of the 
lower limbs may develop; one leg may be internally rotated and 
adducted, while the other limb is rotated outwards and abducted. The 
feet tend to become hollowed, though the high-grade deformities seen 
in severer states of pyramidal disease are rare. 

Vigorous passive manipulation of the head on the neck and upon the 
shoulders usually betrays some increase of tonus, though the rigidity 
rarely as great as in the legs. Similarly, passive movement of the 
trunk in all directions is resisted by some degree of hypertonus 

The nature of the rigidity differs from the more usual clinical 
varieties in several aspects: first, there is no approximation towards a 
a “clasp-knife”’ type of spasticity; in other words, the resistance 
encountered during passive flexion of a given joint is the same in all 
phases of the movement, and is no less at the end of the excursion than 
at the commencement. Neither do we encounter a cogwheel o1 
punctuate type of hypertonus; the rigidity resembles rather that met 
with in paralysis agitans sine agitatione, in being “sticky” or * lead 
pipe’? in character. It is constant in degree for all phases of a passive 
movement. Foerster speaks of the rigidity as being waxy. Secondly, 
the degree of rigidity does not lessen with repeated manipulation, unlike 
the spasticity of pyramidal disease, which tends to wear off with 
repeated forceful manipulations. ‘Thirdly, the resistance is not th 
same in all movements of a given joint; thus it will be found harder to 
tlex than to extend the knees, to straighten the elbow than to bend it 
In this respect, the rigidity resembles that of pyramidal disease, and 
also (though to a minor degree) that of extrapyramidai attections 
Fourthly, the rigidity 1s variable in degree. This is perhaps the most 
obvious feature and is one which gives the impression, on superficial o1 
cursory examination, of a failure to relax on the part of the patient 
To some extent, the amount of rigidity varies according to the force 
used in the passive manipulation ; thus, at times vigorous movement of 
the limb seems to be opposed by an equally vigorous resistance, whilst 
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manipulations of less force appear to reveal a lesser degree of rigidity.’ 
In this way there is a surface resemblance to hysterical hypertonus 
The analogy must not be laboured, however, for other factors are trace 


ible which influence the amount of rigidity. It is apparent to all 


observers that there is a great difficulty in obtaining satisfactory relaxa- 


tion on the part of the patient. He usually behaves in one or two 
ways: either he is over-anxious to co-operate, and tries to assist the 
examiner by making active movements of a similar kind, or, more 
usually, he tends to adopt a resistive attitude and to tighten his muscu- 
lature with a determination which is almost purposeful. ‘To overcome 
this difficulty in relaxation and to eliminate any volitional factor, many 
devices may be found necessary. The patient’s attention may be dis- 
tracted by engaging him in conversation ; it is a mistake to set him a 
mental calculation because, as Golla [36] has shown, abstract mental 
effort is attended by a slight increase in tone. The most successful 
measures require the intervention of a third party who will distract the 


patient's attention by talking to him or by examining some other part 


if the body. By one or other of these means it is usually possible to 
remove the personal element of error. But, when full relaxation has 
been obtained, a trhked degree of hypertonus still remains It mav be 


said, therefore, that although the arteriosclerotic type of rigidity 1s 
characterized clinically by a difficulty in obtaining relaxation, it 1s, 
nevertheless, independent of the voluntary factor and still exists when 
ill the elements of volition are removed. 

The clinical manifestations of arteriosclerotic rigidity have been 
treated in detail by Kleist |49, under the term *‘ Gegenhalten ” (appro 
priately translated by Selling as counterpull”’). By Gegenhalten 


ig 
Kleist refers to the tonic contraction— manifest or latent—which can 
be brought out by passive movement of various parts of the body It 
may be reactive (i.e ‘ directed avainst passive manipulations) or spon- 
taneous: it may be universal or local, and in the latter case it tends to 
be present in certain predilected parts, as the elevators of the Jaw, the 
neck muscles, the trunk, the proximal limb segments and the adductors 
of the arms and hips 

oerster lays emphasison the existence in these cases of a phenomenon 
which he terms fixation-contraction (“ Fixations-spannung’’). If the 
points of insertion of a muscle are approximated to their fullest, and if 


Foerster, on the other hand, has described a directly opposite phenomenon ; he states 
that in many cases the resistance can be overcome by gentle manipulation rather than by 


lden or brusque movements 
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the limb is held in that position for a moment before releasing it, the 
shortened muscle contracts forcibly and maintains the shortening for a 
time. Consequently, the limb remains in its new position and can only 
be extended by exerting a great deal of force. Although a similar 
phenomenon occurs in pyramidal disease, Foerster believes that fixation- 
contraction is stronger and more quickly elicited in states of arterio- 
sclerotic rigidity. It is immaterial, according to Foerster, whether the 
points of insertion of the muscle are approximated by activities of a 
volitional, automatic, or retlex nature, or even by elecérical stimulation 
In every case an identical fixation-contraction will result 

A certain degree of rigid fixity is present in the advanced stages of 
the disease, so that passive movement of one body segment becomes 
associated with a simultaneous and involuntary movement of another 
segment. ‘Thus, passive dorsiflexion of the foot is accompanied by an 
immediate flexion of the knee and hip joints. If the patient's head is 
passively bent forwards on to the chest while he is lying supine, there 
is an associated flexion of the legs. 

Palpation of the muscles themselves may reveal an abnormal hard- 
ness. ‘This statement is especialiy true of the older patient. The 
distribution of this muscle hardness is not universal, however; when 
present it always occurs in the legs, while the muscles of the trunk and 
upper extremity are almost always of normal consistency to palpation 
Associated with this increased firmness, one usually encounters an 
exaggerated mechanical irritability. The muscles may be bulky, but 


in the severer grades of cerebral arteriosclerosis the subject is often of 


} 


spare build and meagre muscular development. In uncomplicated cases 
no fibrillation occurs, but it is actually not a rare finding, due possibly 
to concomitant spinal lesions of vascular origin. Electrical stimulation 
of the muscle produces a slow contraction which tends to persist for a 
little after the cessation of the stimulus: the relaxation is slow and 
gradual. 

Attention has often been called to the striking visibility of the rigid 
musculature. Owing to the hardness of the muscular bellies and to 
their permanent state of increased tension, the muscular conformity of 
the limbs is frequently exaggerated. In the female subject, the con- 
tours may approximate tothe masculine type. The tendinous insertions 
are tense and stand out clearly at the joints. 

By employing various manceuvres it 1s possible to alter temporarily 
the degree of hypertonus. According to Foerster, the rigidity is in- 


creased by cold and is reduced by passive congestion, as by compression 


al 


LRTERIOSCLEROTIC PARKINSONISM 


f the limb with an Esmarch’s bandage. I have not been able to confirm 


the latter observation, for I found no objective change in the degree of 
rigidity after or during the application of a tourniquet. Warmth exerts 
i very definite influence upon the muscle tonus; if the lower limbs 
are placed in a radiant heat bath for ten to twenty minutes an obvious 
lecrease in the rigidity results. Immersion in a hot water bath has a 
similar effect. ‘he decrease is purely temporary, however. The action 
at in reducing tone in arteriosclerotic rigidity is similar to its effect 
on spasticity due to pyramidal or extrapyramidal disease. 

Liljestrand and Magnus |62, have shown that in decerebrate 
preparations the rigidity can be abolished locally by the intramuscular 
ion of novocain in doses too small to affect either the indirect 
faradic excitability or the retlex activities. Walshe has employed this 
method in his investigation of the rigidity in paralysis agitans. Hy 
le-atferenting a particular muscle with an injection of novocain near 
its motor point, the rigidity is temporarily abolished. An _ identical 
techni jue as employed by me in cases of arteriosclerotic rigidity 
Novocain was injected into the deltoid muscles of patients in whom 


passive movements at the shoulder-joints revealed a high degree of 
rigidity. The injection resulted in a partial reduction of the hyper- 


tonus; although complete flaccidity was not produced, the diminution 
in hypertonus was unmistakable and persisted for about an hour. 

There is little or no quantitative diminution in muscular power in 
sases of arteriosclerotic rigidity. lixcept in the later stages of the 
disease, the muscular force is commensurate with that of normal 
subjects of the same age and physique. 

But while there is little or no paresis of the grosser movements of 


the larger muscle units, some subjective and objective defect in the 
execution of fine manipulative movements may exist and these become 
slow and awkward in execution: such acts as fastening buttons, tying 


ind untying string, piano-playing, typewriting and card dealing may be 


lumsy or even impossible. The handwriting often betrays this weak- 


ness, and becomes angular, interrupted or irregular, and in cases with 


gidity there is a micrographia comparable with that seen in 
liopathic paralysis agitans. 

Rapidly alternating movements are performed slowly and irregularly 
The disturbance is different from that seen in cerebellar disease, for in 
the latter there is always an exaggerated play of extraneous muscles ; 
in alternate supination-pronation of the forearm, for instance, the elbow 


is rotated in wide circles by associated abduction movements of the 
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upper arm. In arteriosclerotic rigidity there is much less defect of 
fixation, and associated movements in other parts of the limb do not 
occur to the same extent 

Bradykinesis, or slowness in the execution of voluntary movements, 
is one of the more characteristic signs. Thus, in the performance of 
the finger-nose tests the hand travels towards its goal with greater 
deliberation than normal. By ordinary clinical methods it is’ rare 
however, to find any definite delay in the initiation or relaxation of a 
particular movement, except where cerebration is so retarded that 
the mental reaction time is prolonged. Foerster states that in the 
advanced stages there may be a very definite delay in the relaxation of 
a movement and the initiation of an antagonistic movement ; the patient 
may show a little delay in reopening the closed fist after tightly clench 
ing it. ‘This observation has not tallied with my experience however. 

Bradvkinesis is not confined to those movements which one may 
regard as essentially voluntary. Slowness is also seen in acts which 
depend less on deliberate, volitional effort and which can be regarded 
more as “automatic.” For example, if the patient is observed, with 
out his knowledge, while he is eating or yawning, the movements are 
seen to be carried out with the same slowness. 

Hall’s accurate analysis |37| of bradykinesis has brought to light 
other points. He has confirmed, what has long been suspected on 
clinical grounds, that objective slowness of movement precedes the 
patient’s knowledge of his disability Patients with extreme brady 
kinesis show also a premature fatigue, which Hall terms “ flagging 
Although it is now agreed that bradykinesis is not necessarily dependent 
on rigidity, the two conditions are iulmost always combined Moreover. 
an extreme degree of hypertonus increases the slowness of movement 
On the other hand there is little or no relationship between muscular 
strength and bradykinesis 

The resemblance of the type of movement in arteriosclerotic rigidity 
to that in paralysis agitans 1s still further emphasized by the character- 
istic “‘ poverty of movement’ seen in each condition. This akinesis 
is most obvious when the patient is observed during the performance of 
some accustomed act, as reading or conversing; it is apparent that all 
expressional movement of the limbs and all play of gesture is reduced 
to the minimum, if not entirely absent. As Kinnier Wilson has pointed 
out in the case of the post-encephalitic syndrome, the patient never sits 
with the legs crossed or with the arms folded, does not fidget about in 


his seat, change his attitude or perform those numerous semi-purposeful 
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movements of the normal individual. He sits erect and immobile and 
employs as few extraneous movements as possible. Differences between 
the arteriosclerotic and other types of Parkinsonism are those of degree 
only, being less marked in the former condition. 

Reference has already been made to the fact that these patients 
show a weakness of walking which is out of proportion to the relative 
strength of the individual movements of the limbs. Thus, whilst the 
patient is supine each component action can be executed with almost 

ill power, and yet his gait is slow, short-stepping and feeble in the 
extreme. In other words, there is an apparent dissociation between 
the strength of volitional and of automatic movements This dis- 
ciation has been emphasized by Lhermitte, who points out that such 
‘licate and essentially volitional acts as writing may be carried out 
vith accuracy, whilst the more elementary activities of walking, 
phonation and swallowing are grossly impaired. The type of case 
referred to by Lhermitte is, of course, severer than those | am describing 
ind would conform particularly to those of Type 2 

The influence of the emotions upon these more automatic move- 
nents is frequently striking; under the influence of sudden fear or 

iring an instinctive response to danger, the gait may lose its feebl 
ind short-stepping characters and approximate to the normal. This 
paradoxical kinesis, which is, of course, a commonplace feature of the 
phalitic varieties, is less well recognized and less marked in 

arteriosclerotic types of Parkinsonism. by accurate ergographic 
measurements of the streneth of Parkinsonians under mental stimuli, 
Hall has shown that an increase of output of rather more than 10 pe 
ent. is possible. He suggests that some of the descriptions given of 
paradoxical kinesis are probably exaggerated 

It is necessary at this stage to examine brietly the state of the 
various movements of minor order attendant upon or forming part of 
the main movement-complex. Following the example of continental 
vriters it had become customary to speak of these movements as 

minished or absent in Parkinsonian states, to ascribe their abolition 
to disorder of the corpus striatum, and to attribute to the striatum the 
functions of ‘‘centre’’ for the regulation of associated movements. 
K\innier Wilson | 102}, however, has proved each of these three views 
to be incorrect, and based upon inaccurate and insuflicient observation. 
\WVilson’s conclusions have been fully confirmed by Young |107| in a 
series of post-encephalitic cases. In the present series of cases of 
urteriosclerotic Parkinsonians I have been able to support Wilson's 


onclusions. 
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The vague and inadequate term ‘associated movement’ includes 
many varieties of movement, and therefore following Wilson’s 
classification I shall divide them as follows : 

(1) Movement synergias. (Wilson rightly employs the simple term 
‘movement ” when referring to this type, but for the sake of clarity the 
earlier nomenclature will be adopted here.) 

(2) Movements of co-operation. 


} 


Associated" movements properly speaking (or imitative 


(35) 
synkinesiz.) 

(4) Movements of reaction and defence 

Within the first group Wilson has included those component activities 
enumerated by Beevor, which by their simultaneous or successive 
contraction go to form a complete “‘movement”™” (or synergic unit 
the contraction of the extensors of the wrist and of the biceps during a 
forceful handgrasp is one example of the many normal movement 
synergias. In no instance of arteriosclerotic Parkinsonism which | 
have examined have I found an abolition of any of these component 
activities. \lthough slowly carried out, each constituent movement 
was present and of normal amplitude. 

bv the expression ‘‘ movements of co-operation “ Wilson understood 
‘movements which are auxiliary to each other, also * voluntary 
movements pre ceding or accompaning these as the case may be.’ 
Foerster spoke of them as “reaction movements.” One example will 
suffice: When a patient seated on a chair is required to stand he first 
of all brings his feet underneath his trunk so as to place them under 
his centre of gravity. No loss of this movement has been noted in 
any case examined in my series, though the movement may be slower 
in initiation and execution than in the normal subject. Much attention 
has been paid to a loss of swinging of the arms during walking as a 
mark of striatal disordet In many of the cases of arteriosclerotic 
Parkinsonism, however, | have not found any abolition of these arm 
movements. Indeed, in some cases the movements are carried out in 
an exaggerated fashion, but the movements usually differ from the 
normal in that no excursion takes place at the elbow-joints 

By the term “associated movements” or imitative synkinesis one 
understands those symmetrical and synchronous movements of corres- 
ponding opposite limbs. The two chief predisposing factors for the 
occurrence of such movement are (a: rapidity or delicacy of movement 
and (b) forced effort. Hence the synkinesi# are apt to appear either 


with fine manipulation of the fingers, or with vigorous actions such 
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is grasping In executing the tests for dysdiadochokinesis, similar 


but mirror-opposite movements may often be seen in the contralateral 
limb. Synkines:w of this type may occur when the symptoms are 
bilateral and equal, as well as in those rarer cases in which the clinical 
manifestations are asymmetrical. In the latter case the synkinesiz may 
uppear in the less affected limb when the patient moves the more 
uttected one—or vice versa. ‘The imitation movements are feebler 
n force and amplitude than the primary movements; although 
‘involuntary "in that they arise outside the subject's notice or volition, 
they are readily controlled when the attention is drawn to them. 
Associated movements of this type are of course familiar in other 
tates, such as in pyramidal or cerebellar affections, in 
chorea, and in other states of Parkinsonism. Marie and Foix [65 
ndeed speak of a normal innate tendency towards imitation by one 
de of alternating movements of the other 

‘Movements of reaction and defence” include those activities which 


esult from definite noxious stimuli. Wilson has devised a series of 
hair-tilting tests to investigate the presence or absence of these 
iovements. ‘The manceuvres executed by the patient in the attempt to 


id a fall are noted. In not a few of the post-encephalitic Parkinsonians 
here is an apparent feebleness or absence of these movements Thus 
l'oerster remarked upon the indifference of such patients towards irrita- 


tion from fli Wilson was unable to find any constant absence of this 
phenomenon in post-encephalitic Parkinsonism, though there was a 
luced response in some instances In my series of cases of arterio- 
erotic rigidity, in which these reactions were specifically investigated, 

» loss us encountered 
Analogous with these defence reactions are the so-called hyperalgesic 
etions of Babinski and Jarkowski!45|. These authors found that 
‘uous stimuli applied to the distal part of an affected limb in cases 


rise to a series of reactions of varying com- 


hemiplegia may giv 


xity here may be an abrupt and generalized withdrawal of the 


timulated member; at the same time the upper extremity may move 
lown toward the area stimulated, or in othe: cases be brought up to 


Facial distortions suggestive of pain and exclamations of 


protest may also be present. The whole phenomenon, which is really 


ly a natural response to unpleasant stimuli, is exaggerated in cases of 


pyramidal disease so as to amount to a v ritable ** rétlexe de défense 


encéphalitique.”’ In cases of Parkinsonism, however, Jarkowski found 


these ‘‘ affectivo-motor reactions "’ (as he later called them) reduced or 


ibolished. 


the head, 
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One of the most characteristic clinical features of this variety of 


Parkinsonism is catatonia (or catalepsy). A tendency towards the 


assumption of fixed postures has been noted by many writers on the 


subject of cerebral arteriosclerosis. Foerster drew particular attention 
to it in his original monograph and likened it to a monosegmental 
catalepsy Lhermitte and others describe how patients allow then 
limbs to remain immobile in unnatural antigravity postures. as 
though they had forgotten them.” 

The presence of this catatonic tendency can be revealed by various 
devices. Thus if repeated passive movements of flexion and extension 


are made with the patient's upper limb and then support is abrupth 


withdrawn, the arm will remain for a time immobile. Again, if the 
patient’s knee-joint is vigorously extended and flexed several times 
n Succession and then suddenly released, the leg remains bent at 
the knee and ankle with the heel otf the bed Such an attitude 
mav be maintained as long as half a minute. Sometimes if one raises 
one leg in order to investigate the tonus, the opposite leg is also raised 
and maintained for a moment or two in this unnatural poss oerste: 


remarks that this catatonic tendency 1s especially marked if the attitude 
passively imposed is one of full degree, as tor example full flexion of 
the elbow-joint, and that if the passive support is maintained for som 
little time before being released the catatonic tendency is usually 


pronounced. 


In the severer degrees of arteriosclerotic Parkinsonism (as described 
inder Types 2 and 3) catatonia is much more obvious and attitude 
are maintained for longer periods. Moreover, the patient seems to 
adopt such postures as it were “spontaneously,” without the inte 
vention of passive manipulations (= the “* spontaneous counterpull ” of 
Kleist). Peculiar attitudes may be adopted: thus, one patient who 


belongs to Type 2 used to lie in bed with his left arm held stretched 
immobile immediately above his face, the limb lying at right angles to 
the long axis of the trunk, with the fingers fully extended and abducted 

This * spontaneous catatonia ~~ must not be confused with the fixity 
of the patient in his characteristic flexor-attitude. Thus it would | 
incorrect to regard the bowed stance, the characteristic attitude of the 
upper limbs, or the ** oreiller psychique”’ as evidences of a catatonic 
process. ‘l'hey are rather essential parts of the more universal “* flexing 
factor’» which Foerster holds responsible for the characteristic 
deformities and postures. 

When the “flexing factor” preponderates, it may give rise to a 
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phenomenon which opposes and appears to be the direct antithesis of 


catatonic process. Thus, if the typical flexion-supination attitude of 


the patient’s fore-arm is passively overcome by extending the elbow- 


one 


time, 


ff two phenomena may occur: (1) If the catatonic process is 


e obvious, the limb will remain in extension for an undue lenet} 


tt 


juently in an actual antigravity position; (2) on the othe 
catatonic tende Nncy Is Oubwe iohe d by the greater deve lop- 
‘flexing factor,”’ the fore-arm will slowly and involuntarily 


has resumed again its typical resting attitude. In this way 


g factor’ and the catatonic tendency may appear as clinically 


r. iperticial observer The voice is hushed, the pitch bein 


Some defect of speech is usually present in all cases of 
Parkinsonism, whatever the clinical variety In general 


of articulating and not of propositionizing: all varieties 


lder cases—as 1n vp | the ch inges may be so slight as 


ind there is a lack of cadence so that the rising and falling 


ure wanting. later, some defect in the pronunciation of the 


llv. or emplovs unusually lone or difficult words 


appears, the labials and dentals suttering more than sibilants 


he defect becomes more obvious when the patient 
The more 


es are marked by a simple exaggeration of these traits 


now detinitelys dysarthric, is enunciated in 
! mus lashion 
se clinical picture conforms to Type 2 show the addi- 
f pseudo-bulbar palsy ‘There is a superadded blowing o1 
ition testifying to } ital weakness, and in certain instances 
rpa tinal whereby the rate of pe iking recelerates 
end entence he rate of the speech as a whol 
1 i t final svilable ! | clipped in an abrupt 
characteristi veness so that tl 
nhi en and unexpected way 
( nvoluntary laughter or erying these disturbances of 
ne greatly exaggerated. Indeed, in nie mild cases, tl} 
most norm the inter-paroxysmal period In 
ul s ls the dysarthria of course, grea ncreased, owin 
f co-operation of the lips in speaking, and a “ braying 


us, Which results from a stridulent expiration of air 


he) 
of 
hand, if the 
ment of the 
flex until it 
the tlex in 
ppos te pnenomena 
imteriosciers 
f disordered enunciation are encountered up to total anarthria 
(nthe i 
peaks rapidly, J 
the speech 
Lrivctel 
Patients 
I nal traits 
nasal int I 
Kind ol 
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Isthi Incl 
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In the last clinical group, where cerebellar manifestations co-exist, 
the speech may show other characteristics; it may resemble that of 
disseminated sclerosis in being staccato or scanning, and the nasal 
element may be very pronounced 

Comparable with the hypokinesis of the motor system, a poverty of 
speech appears at a relatively later stage in cases of arteriosclerotic 
Parkinsonism. In severe cases this may amount to an actual mutism, 
which is especially seen in the third clinical type, where severe dementia 
accompanies the Parkinsonian syndrome. It is never absolute; the 
patient sits taciturn and immobile; he utters no spontaneous sound, 
and replies rarely and only to frequently repeated questions of the 
simplest order. The replies may be unintelligible, being grossly 
dysarthric and hushed. Moreover, the patient employs the minimum 
of words in his replies, which tend to be monosyllabic or telegrammatic 
In form. 

Among the more interesting of the disorders of speech sometimes 
associated with the Parkinsonian syndrome must be included palilalia 
This defect, which comprises the involuntary repetition several times 


over of the terminal word or phrase, is especially apt to be seen in 
Types 2 and 3. As pointed out elsewhere | 1%), palilalia frequently co- 
exists with suine degree of mutism, as though the patient were unwilling 
to embark upon the act of speech. 

The palate and pha {na disorders of chewing and swali Lug 
Defects in the functions of chewing and swallowing are uncommon in 
the arteriosclerotic types of Parkinsonism, except in conjunction with 
the pseudo-bulbar syndrome, but in cases conforming to 'lype 2 several 
important phenomena may be encountered 

Dysphagia is by no means uncommon, but differs from that occurring 
in the progressive bulbar palsies in being less constant and less severe 
The difficulty, moreover, varies in degree from day to day in the same 
patient. In both disorders there may be dysphagia for certain types of 
foodstuff only—tluid or solids; in both, semi-solids are swallowed with 
least discomfort 

Difficulty of mastication is a frequent complaint in the pseudo- 
bulbar varieties of Parkinsonism, and results partly from weakness of 
the masseters and partly from disordered mobility of the tongue. 

Nystagmoid movements of the soft palate, pharynx and vocal cords 
are not infrequent. As a rule they cause no symptoms and are dis- 
covered accidentally in the course of routine examination. The move- 


ment may be confined to either the palate, pharynx or larynx, but as a 
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rule all three structures participate in a rhythmic and synchronous 
movement. ‘The involvement of the palate and pharynx is usually 
bilateral, while it is common for one vocal cord alone to be affected. 
The nystagmus occurs during rest and also during active movement of 
the part. The particular clinical group which is most apt to show these 
movements is ‘T'vpe 2, but they have also been seen in cases conforming 
to the fifth group. 
The various reflex phenomena referable to the lips and tongue are 

f especial interest, but are apparently confined to the cases with 
‘ pseudo-bulbar”” manifestations These phenomena include the 

buccal reflex’ of Oppenheim “lip reflex’ of Thomson) the 
‘hard-palate reflex’ of Henneberg and the orbicularis reflex. They 

muprise the production of pouting, sucking and chewing movements 
‘Ansaugen’’) upon appropriate, stimuli 

Rejleces.—The state of the superficial and deep reflexes varies a 
creat deal, depending not only upon the clinical type of Parkinsonian 
yvndrome, but also upon the presence of various extraneous factors 
hus, in addition to the co-existence of pyramidal affection or of cere- 
bellar disease, one must take into consideration the influence of such 
ill-important factors as age, decubitus, presence of contractures, arthritis 
deformans and muscular wasting. By reason of their frequency it will 
be advantageous to consider them at the outset 
] 


Although all patients with arteriosclerotic Parkinsonism do not 


i 


necessarily fall into the category of senescence, nevertheless advanced 
we commonly complicates the clinical picture. Its influence upon the 
tate of the retlexes is proved, but the actual nature of such changes is 
2 subject upon which no exact information is available. There is 
ertainly, however, a frequent depression in the activity of the deep 
reflexes. The effect of old age upon the pupillary responses, and upon 
the rectal, vesical and genital reflexes will not be considered. A 
diminution and later abolition of the abdominal response is, of course, 
well known. Absence of the Achilles jerk with conservation of the 
knee and arm reflexes, is by no means an uncommon finding in healthy 
ld as 


e. It is doubtful whether a Babinski type of response is ever 


n in cases of normal senescence, although occasionally said to 


In bedridden patients with cerebral arteriosclerosis the tendon 
reflexes become further altered by the development of contractures. A 
permanent attitude of flexion results and it may be quite impossible to 


elicit patellar or ankle jerks. Arthritic changes, particularly in the 


upper extremity, produce a similar difficulty in testing the retlexes. 


oceur. 
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In the few cases in which the influence of advanced age, of con- 
tractures and joint changes is non-existent, the tendon-jerks are active, 
but the typical motor response is slow and gradual in attaining its 
summit and the return to the resting posture is prolonged. Clonic 
responses are not usually obtained. The abdominal responses may be 
elicited, but they tire readily, so that after three or four successive 
stimuli no contraction results. 

In uncomplicated cases the plantar responses are of the flexor type 
I have not succeeded in changing the character of the reflex by altering 
the posture of the head or neck (Walshe {| 101 liosenfeld’s method 
83| of changing the character of the plantar response by means of 
hyoscine has not been tried in this series 

[In cases in which a pyramidal affection exists in association witl 
the pallidal disease, there is a change in the character of the tendon- 
jerks. The delayed contraction and gradual relaxation are less notice 
able and a clonic element is superimposed. This latter may only be 
revealed by graphic methods. The superficial abdominal responses are 
ubolished and the plantar reflexes are extensor in type. Sometimes, 
when the pyramidal disorder is presumably slight in degree, the p! 
response may be extensor in type when the stimulus is applied to the 
outer side of the sole, and flexor when the inner side is stimulated 


Another type of variability in the plantar response has been noted 


in cerebral arteriosclerosis by Buzzard and Barnes In their patient 
plantar stimulation evoked an extensor response when the leg was 
extended, but the reflex changed to the fle r ty p when t lint Vas 
Hexed They applied the term pyramidal equilibrium” thi 
phenomenon. 

Huyperhinetie mifestations Besides the hypokinetic-hypertonic 


manifestations which, as we have seen, form the background of this 
syndrome, other symptoms of a hyperkinetic nature are occasionally 
encountered. ‘hese are of the utmost diversity and vary in comp 
from involuntary movements of a simple repetitive nature to com 
plicated psychomotor activities of an almost purposeful type Thus at 
me pole we have simple tremor or choreo-athetosis representing 
hyperkinesis which is purely involuntary and almost beyond the contro! 
if volition: at the other extreme lie the parak neslas, exp! sive move- 
ments, motor stereotypy, the echopraxic and palipraxic phenomena, 
and smacking of 


movements of sucking, tasting 
forced grasping and groping, clutching movements initiated by visual 


stimul, akathisia. movements of rubbing and stroking and so forth 


me 
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I f tl tivities have been studied by the German school 
nart by Kleist | 47 nd | 4s 
Hvperkinetic manifestations are on the whole uncommon in arterio- 
nian states: the absence of tren is indeed point 
t wenost mnportance When the more compl psycho 
t ns Ss ial vere ( tin decree ol 
ect nfeeblement "his does not hold true for the simpler types 
f iy nt movement tre! or chorea In dittuse cerebro 
n rie phenomena are prominent there ul iS 
ew ny, eviden f hvy nesis, but exceptio 7 Thus 
{ f Stief, WKleist's Case 1, and Freund and Rotte 
pa t re! ( hand head Or jaw wa lated with 
Parkinsor Sicard and Parafs patient exhibited 
hetot movements movements of grasping and groping 


‘Zwangs- und Nachgreifen, optisches Nurzschlusshalten, Festhalten 
described in association with a hypokinetic-hypertonic syndrome 
Schuste ind Pinéas and by Wleist (Cases | and 7, of 1927). The 


iV r < these patient cl ely resembled that ot some of the 


Involuntary movements of the palate, pharynx and vocal cords were 


ninthe cases recorded by Crouzon, Dereux and Kensinger, Signorelli, 


Luhermitte and Cuel, and Lhermitte and McAlpine Lastly, among 
the miscellaneous involuntary movements of complicated order may be 
ntioned Stief’s fourth case, the first and sixth cases of Kleist’s (1022 


1 ind Noethe’s patient One patient in my series exhibited many 
homotor activities in the form of plucking at his nightdress, fingering 


yr rubbing and stroking 


vements and sucking, as well as forced grasping In the right hand 
ere were, in addition, movements of pill-rolling, rubbing, grasping 
1 touching In Case 6, parakinesis and palipraxia were present 
Noethe’s patient showed with the left hand movements of striking 
head itching the hair, grasping the genitalia, shaking hands, 
ng at the bedclothes, forced grasping and echopraxia 


Stief's fourth patient performed complicated movements of packing 


ts in bed: and at a later stage, when grossly demented, she would 
viv transfer to the mouth any object placed in the hand. 
l AY jical aspect Psychical changes are both frequent and 


mportant in the arteriosclerotic varieties of Parkinsonism. In some 
nstances mental change appears very early and may indeed antedate 


| | 
patients with frontal tumour described by Adie and Critchley | ] 
the coat and stethoscope of the examiner, touching i! 
Kleist’s first patient (1922 and 1927 papers) showed explosive mimic 
a 
4 
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the appearance of physical disorder ; in such cases the psychical mani- 
festations tend to occupy the foreground of the picture Other cases 
show little or no mental change until the terminal phase of the disease 
Cases which | have relegated to the second type are especially prone 


to be characterized bv psvchical defect. but none of the other groups 
ps} 


is exempt from similar change 

In the milder cases the onset of the intellectual in pairment may 
for a long time « scape notice, and such changes as may be present are 
often ascribed to senility The severer grades are usually regarded as 
examples of senile or arteriosclerotic dementia 

The main psychological features indicate gradual process of 
cerebral dissolution: in short, they prise lobal dementia, which 
may be variable in degree, together with some change in affectiy 
The earliest signs usually uppear insidiously, thoug]) n acute onset 
following a stroke or an illness does not argue against t diaen 
Among the « ms is a falling oft n ti itient ntellectual 
capacity ; he may still be able to cope with the ordinary tine of h 
occupation, but any fresh or unusual demand upon h ntellect f 
to evoke the normal ready r¢ sponse This tailure of mental elast 
causes the patient to feel jaded and harassed when faced th prol 


lying outside his usual experience. An anxiety state not infrequent 
results and many patients seek advice and are treated as ‘* neurasthen 
These delicate criteria of dissolution may not be apparent in the k 
cultivated type of individual; in the words of Hughlings Jackson 40 
“much depends upon the type of brain he had before h lIness. 

Later, the patient may show an unwillingness to cope with novel 
situations or to embark upon unwonted enterprises; he tends to * fa 
back upon himself” and to be inattentive to external concepts and 
stimuli. He then appears forgetful of the trivial events of the day, 
and complains of defective memory. ‘here is no failure, however, in 
recalling the remote past, and in later stages we find the “ anecdotage 
and conservatisms of senility. 

Parallel with this intellectual impairment, a gradual limitation of 
the tield of interest is often apparent. The patient becomes self-centred 
and frequently selfish, and the troubles of his friends and relatives leave 
him singularly unmoved. But within this narrowed sphere there is an 
instability in the emotional tone and a corresponding lack of expression- 
control. ‘Tears and laughter are readily evoked, frequent! 
corresponding attective concomitants. 


Variability in the degree of mental change is often strikin Many 


‘ 


ARTERIOSCLEROTIC PARKINSONISM 5] 


f these patients have periods of clarity which alternate with periods 
f clouded consciousness Under treatment, or after admission to 
hospital, the symptoms tend to improve in a striking way. Hughlings 
Jackson 40!, speaking of the mental svmptoms of softening of the 
brain, distinguishes carefully between the active or positive manifesta- 
al of inhibitory control and the negative ones 


which result from the loss of substance of part of the functioning brain. 


he latter t pe I change , he states, may sk ly level p wee ks, or even 
ynths, after an acute vascular crisis. A consideration of the individual 
ptor urring in a severe or long-standing case may | ort! 
nside) 
Disturban the centriy functions is present in all severe cases 
t t tl } nt per eptiol s defective and delaved 1 severe Case 
ere 18 1 whatever between the patient and his environment 
! perverted mprehension of precept ire not commor 
H ns n ( ir, but are rarel ematized or vivid 
Ideation and t powe f abstract thinking is, of course, completel 
t in tl rest sta but an assessment of the patient’s ability 1 
uch impaired by difficulties in co-operation ; defects in self-expression 
1 th reception ma e rise to an erroneous and inadequate 
to t t f mentation 
As tion processes are characteristically retarded in the arteri 
t l t number of available concepts is reduced Processes 
f cal l of expre ng a coherent opinion upon an abstract 
il t ssible Ihe patient passes W th dithiculty from one idea 
inother, and the first ncept, ones crasped, tends to occupy con- 
ciousness to the exclusion of fresh incoming ideds (ideational inertia 
perseveration A similar lack of mental agility is also seen in some cases 
post-encephalitic Parkinsonism, and to this Claude has applied the term 
lyphrenia, or “ mental viscosity.” Delusions or erroneous ideation 
cur and take many | rre forms. Among the more usual varieti 
re nihilistic, hypochond) il, and micromanic delusions 
Disord memory are among the earliest and most characteristic 
f the psychical aberrations. A defective impressibility is a most obviou 
iture, that the memory for recent events always suffers much 
re than that of the distant past Sometimes the memory of familiar 
irroundings may be so impaired that the patient loses himself in his 
vn house and is unable to find his way about the neighbourhood 


Confabulation is not a feature of this type of disorder. J] 


euler has 
‘alled attention to the presence in the senile of cryptomnesia, whereby 


| 


then publishes it and passes it on as original—perhaps even to the ver 


person whence it was obtained. Disorientation as to time, place and 


Clouding of cons sm either permanent lic, may « 
n the lat phases \t there ent! rhe ore ol 
delirious excitement whic] mtrasts strange] th t patient's diurna 


impassivity. 


Changes in affectivity are frequent; in the earlier stages, particularly 
in cases belonging to ‘T'vpe 3, there is a marked emotional incontinence: 
with spontareous weeping and laughte: It doubtful, howeve: 
whether these emotional displays are in any way a true representation 
of the actual feeling tone. Certainly in the later stages there appears 


to exist an apathy When there is a constant departure from the 
normal feeling tone, the usual atfect is one of depre n rather than of 
exaltation. 

The power of attention sutfers in most instance » that there is a 
difficulty in fixing the patient’s mind on a particular them Once the 
attention is aroused, however, a marked prolongation occurs, and the 
mind is with diftticulty directed towards a fresh idea 

Suggestibility is usually defective; in some cases a negativistic 
trend is present, so that suggestion evokes a contrary response Altera 
tions in personality, in the nature of transformations, are n usual in 
this tvpe of patient. 

The diagnosis from other senile and presenile psychoses is not 


S Although there is usually 


readily made on purely psychiatric groun 
little or no difficulty in distinguishing a pure case of senile dementia 


from one of arterioscl | 


rotic dementia, nevertheless in cases of arterio 
sclerotic Parkinsonism the mental symptoms may resemble either type 
Thus one patient may show mental symptoms conforming to the arterio- 
pathic order, and another to those of the semie type. Characteristic 
hypertonic-hypokinetic signs usually differentiate these cases from the 
other degenerative psychoses, such as lick’s disease, Alzheimer's disease 
and presbyophrenia. Furthermore, the pathological restlessness seen in 
the early stages of Pick’s disease and presbyophrenia rarely occurs in the 
arteriosclerotic Parkinsonian. 

Onset and course. In the majority of cases the onset of the 
Parkinsonism is insidious and the progress steady and gradual. There is 
no history obtainable of any preliminary stroke. The course of the 
malady therefore resembles that of the idiopathic variety, but differs in 


more rapid. 


being 
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ARTERIOSCLEROTIC PARKINSONISM 
A smaller group of patients with arteriosclerotic Palhism date 
err trom albrunt vhiel 1] lls yf he nat > yf 
11 \ pt irom an abrupt onset, Whicn 1s usually « tl nature ¢ 
. mild apoplectic stroke. ‘The progress of the disease is then charac 
. . } . + . 
terized by a series of mild seizures, mostly of temporary character, but : 
llowed by a slight though definite increase in the basic disabilit Marie, 
} hay ty 1 +} ter 
Ferrand and otners have stressed this latter type of progression and have 
ciated it with the pathol ul conception of progressive lacuna 
lisintegration iach attack is transient and is not attended by loss of 
n lisne Lhe pal Sually in degree and tire yuently 
pole ‘in distribution errand and | co-workers were mainly 
nterested tn nphenomenol these acute exa rbabtions : t is the 
sultant « ic ndition 1 we are at present considering unde 
the cates I ! ! Parkinsonism 
Th t rd and st ! r mode of onset in the h | kinet 
| cin hia In Case nemiptle ad 
trl I | | Wit! littl » | tralysi no tren nd 1 rt lex 
vidence of dal disease nstitutes the clit | pictu Amongst 
ied in the terature, are tl eof bechterew 
en} the term hemitor ipoplectica Pfeitfer | 77!, Loewy, 
\] } i was } uhar, in that the clinical siet ere on 
il} bl pat | ‘al lesion), and Boettige O}, W Spoke 
ie” apoplectica ’ extracapsular hemiplegia 
‘ termination of tl] idy va fatal, though t) exact 
] + + | 
id { \ In yne cases tl patient | es bed 
; 
and ir ntinent th the “os completely paralysed in extrem 
n n \ wing appears and | in » longer feee 
1) ticulat lefects render the patient anintelligibl n 
led and intellectual enfeeblement 1s profound Ihe 
timate h f t] lemence paraplegiqui rl 
keny and Lhermit Death wally results from broncho-pneumonia 
Sue t} ra stic termination tn the decrescent « nile 
{ of teriopatl ly ins patients, in whom there is usual n 
used | lepre death may | idden In such large vascular 
| ! f I il nature are common and the patient nil t 
( } Niel ! ( i Itenin 
/ tial Deagi 
he diagno { rebral arteriosclerosis is usually easy and ca 
f art ‘lerotic Parku nisin are olten recognized at ght Uh 
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differences between arteriosclerotic Parkinsonism and other syndromes 
of cerebral vascular disease are those of degree rather than of quality. 
As previously emphasized, the pseudo-bulbar, the lacunaire and the 
arteriosclerotic dement frequently show in some degree the features of 
Parkinsonism, and a too sweeping cl: ‘ation of cerebral arterio- 
sclerosis is neither possible nor desirable. Most difticulty hes in the 


differentiation from idiopathic paralysis agitan As previously stated, 


it is doubtful to what extent the two conditions are actually separable 
cases exist which are difficult to place in their pro] rouping and 
these probably represent transition types Usually, however, the twe 
conditions are clinically distinguishabl 

The onset of the symptoms may be different in the two cas¢ In 
the idiopathic variety the disease starts insidiousl milar mode of 
onset may occur in the arteriosclerotic, but i certain numl the 
symptoms date from an acute apoplectifor tt Secondly, the 
course may vary in the two diseases In true paralysis agitans the 
1dvan s slow but stead In arte erot Parkit the 
ince S usu more ray 1 Ol the a sab lit ol 
step-like progressions, each exacerbation rrespondir t mild 
seizure 

The clinical manifestations are not quite identical. Thus a mono- 
plegic or unilateral distribution of symptoms Is rare in the arteriopathic 
varieties though common in paralysis agitans In both types the facial 


expression is fixed, but in most of the vascular cases there little or no 


smoothing out of the wrinkles and less facial greasines lypical pill 


rolling tremor is almost always absent from the arteriopathic cases, 


though a “senile” type of tremor may be seen in the head, jaw or 
hands of the decrescent cases. The character of the rigidity very 
similar in the two conditions, but the ** cogwheel phenomenon is rarely 
obtained in the arteriopath. Some authorities have been impressed 
by a greater firmness of the muscles on palpation in arte! lerosis, but 
my experience does not altogether support this view, except in some of 
the older and bedridden patients Jakob and others believe the 
muscles and tendons stand out more prominently in th ymiptomatic 
tvpes. In the late stages the arteriopath probably shows more con 


tracture and joint change than the true Parkinsonian (Ine of the 


most important points of differentiation is catatonia, which is rarely 
seen in true paralysis agitans. Severe symptoms referable to the 
bulbar mechanisms (dysphagia, dysarthria, sialorrhcea suggest an 


arteriosclerotic basis to the malady. In most cases of arteriosclerotic 


. 
4 
4 
+ 
| 
a 
gy 
3 


Parkins: 


thou 
pro} li 
i 
nt 
int 
he 
na f 
na 
ut iit 
I I 
I 
1) 
{ 
i ul 
i 
man 
y? tT 
. 
n par 
ca 
{ In 
Lut 
ierotl ( 
tner s 
hich beat 
post-en 


SCLEROTK PARKINSONISM ve) 


‘rs in certain minor particulars from that of 
r example, the arte riopath almost always 


n a stiff and automaton-like manner, and 


n are 
portant in a flerentiating the two types 
! ! ! miptol par LlVSIS itans and 
t or In the arteriopath mental change 
n n re ! de rec Lh earliel in 
sence t nstat ith facile 
tive va lar bas Incontin- 
I null p Ital 
1 never met t mpt defective 
nt t ty} eV ! of peripheral on 
t tor \ tive finding does not, 
s rigidity nor altogetl the arterio- 
i na Lite rat n detinite 
estive ilar o1 
man ition rel r pvramidal 
horeifori other involuntat 
tal ts an arterial origin 
oft elptul Idiopat paral iwitan 
nerative period lif but n f extreme 
tv of the symptoms arise in 
I nset In (rowel eries 
pt t pp ifter tl iwe of 65 In the 
ns Val iccording to the type of 
the cases associated with hypertension and 
gree start at a comparatively early age ; 
ed between the ages of 40 and 50 With the 
ir degeneration, ! evel n Which the blood 
o lence is ich later and rule « urs 
3 evitan \n onset after tl e of 65 is not 
meal f which belong to the clinical sub-type 
rt. symptoms of Larkinsor commencin 
fore 4 r alt 70) are more likely to belons 
! es of cerebro-vascular disease there are but 
iny resemblance to arteriosclerotic Parkinson- 
halitic Parkinson occurring in middle or 
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cause can be distinguished by the 
sicns, by of greasiness of the skin, 
nts, quite apart from a histors 
ae Cases of mesencephalitis syphilitica are distinguished by the yn nee 
of additional characteristi AS pillars terat 
algesic area lity Hd abolition of the tendo: 
oe reflexes. A vel na positive serological tests 
confirm tne In , cue evidenc fa} pl 
na ikylosing spondylit rthrit 
int chang ud be no ul difficult 
shing them 
difficulty ma I n ns 
pallidal type of arterioscl sonisin ithe 
syndromes of the aged, olivo-ponto-cet lar atroy 
and ‘lhomas), o ebella trophy (Lejom ul 
e), delaved cortical atrophy Marie, Foix, Al ‘ t 
I 
ma at present, a senile nd | n 
4 
il relatio ‘o-vascular disease hence t 
pheral retinal arter) Ss WI erel 
progression In a ad mwnhill direction, suggests cerebral arte: 
da he co-existence of o manite ition ! 
expected in the senile mes he I 
detined extrapyramidal SIS, Mask-llk¢e e 
cs in favour of cerebral ai iastly, t tru 
ee syndromes are not, as 1 with menta In the 
] tol | | t 
majority cases the valuat 
point, for a normal is hie 
i though in the terminal pl be ] en Lut 
Different is also t s Lhermitte |] n, 
Cisse ( va l Hitt il 
Bor main distins featur mvosclerosi h-grad 
veneralized r was dema he cours ve 
trunk, neck and arms. Frequently | \ 
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maninniat n f } }y] and atte? + 
ns ot the iected are mpossibie, and 

so doing ¢ pain In addition, there are two symptoms of arte 
4 \ l enl 1h} Crosis, NAMe!l Lill ] 
nd mental } ‘ 
1\ 
i\ 
j rot rigidit \ rtain mount ol 
+ + } +] + 
« whet! single pathoge vent 1 responsibie |! 
nro} t th } rtonn mnot | ad 4 } 
even whe : present il nnot un 
vert ve tude, ia ince nd va 
tha nt t na woth totie ndrome 
1 +] ; 
e\tral | é It bee! is retore, ibtripute 
nese } striatum, and of the patliidun 
I 
part ial rience ( ynd e ot o1dity is been 
I 
+ +} + } + +} > 
Bet ! su in Opinion u 141 lvisable 
+ +} ] 
ien psery n ot the clinical phenomena na interpretatiol 
4 +1 ] }] 
ne in vi nt pon thre Haul 
Ch r nation of the racter of the 1 dit ind the factor 
7 n+ part f the ti | irkin ! rome 
{ + + + +] ; 
i 1 } \ hiptlia Lie pa 
tten on n ren ved in 
bviou esiduu eased nu loerster has wn th 
rat ven aurin eep ‘on the Live nana 
‘ 
mip e device Which remove the retieX Com) ent the 
novocain ade-averenta Dn) @m opviou reaguction ¢ 
tne de e¢ I pertonus., 
NO! ~ tL wise even istinable to disregard entirely the obvious 
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difficulty in relaxin 


inability to relax, so constant and so potent a factor 


is seen in few other clinical conditions with 


intensity. It may well be compared with the rigidity « irring In cases 
of dementia precox, in which the rigidity is the pl ul retl n 
the mental state of negativism. A similar state of mental resistance 
does not occur in cerebral arteriosclerosis to the same extent, alt] | 
it cannot be said to be entirely negligible. Wleist indeed regard 
state of psychomotor negativism as all-important in th rodu 1 of 
counter-pull Psychological factors of even great prominence it 
the cerebral arteriopath are a defective accessibility 1 ar pair 
appreciation of the impressions received. Tl ntellec | defect is 
mirrored in the physical condition by an impaired al to sp tl 
wishe of the ¢ Lmine! r to assist hin by the relaxation f the. scles 
Passive manipulation of the extremity, therefore, produce ! it t 
and almost *‘ retlex ’* tightening of the muscl if in op} 

Inability to pass readily from one concept ! self 
by a failure to grasp quickly what is required This nal inertia 
is reflected in the physical state by a tendency towards motor ] ver 
tion, so that successive commands may evo dent respon ‘| 
some extent the hypertonus may be the expression of rsey tion 
whereby rapidly alternating passive movement s of th 1 extel 
sion of a limb, tend to be resisted Two chief clin her en 
illustrate this point: first, if the limb is rapidly moved i dire 
of alternate extension and flexion, and then abrupt ised, the 
patient may of his own accord continue to make feeble th tension 
movements simulating those carried out by the p in These 
palipraxic “‘after-movements”’ persist for only t ti The 
second illustration lies in the assumption of catatonic postures, a fe ure 
which will be discussed later 

When evaluating the various factors in arteri rot tis 
necessary also to investigate the peripheral mechanisn hanges of a 
senile or trophic character in the joints, tendons, or mu re Trequent 
and important factors The presence of a deforming arthrit he 
joints of the limbs is of itself apt to produce, by a p f partia 
ankylosis, a spurious increase of tone in the affected ext: t This 
pseudo-rigidity, combined as 1t oliten yitn povert ol ntane 
movement and slowness in execution, may simulate the hypertonic 
hypokinetic syndrome of paralysis agitans Indeed, through — the 
writings of Brissaud, Delachet, Sicard | 87, Lhermitte, Steck and 


the 


which these arteriopathic 
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ARTERIOSCLEROTIE ARKINSONISM 
others, the French have been long familiar with the clinical conception 
a ‘syndrome parkinsonienne forme arthritique”’ or the “ maladie 
de Charcot-Landré-Beauyais."" The stance and bowed attitude of the 


Parkinsonian, and even the impassive face, is closely simulated in the 


wwed by condition f cervico-dorsal kyphosis, with ankylosis of the 
‘Ipito-atlanto-axis articulations, a clinical commonplace in institution 

+ 


Contractures appear eariy in senile and arteriosclerotic rigidity, and 


idvance apace a nas the patient becomes bedridden. Typical 


leformit ppear in t hand the flexed attitude of the legs becomes 
extreme, so that passive extension juite impossible, and the tendon 
efl é d ult it 
+ + ] 
he causati eal contracture in arterioscleros obscure, but 
1] + ] } 
il] ributed to implication the meninges or ventricles 
(7aus | ) In ca f mult pl \ ilar | on however, a type 
f cont: ippear which poken of as pseudo-précoce,”’ that 
to sa ht and transient stroke is followed ah t immediately 
by the development of contractures of a “ late’ type. Bard I has 
ivoeested that in such cases the contracture really an expression of 
ffuse or multiple lesions; the stroke which appears to be responsibl 
1iot the sole agent, for other and slighter seizures have occurred 
previously ; hence the contracture is a “late” one if dated from these 
riginal and often negligible attacks Such an hypothesis may be 
ipplicable to the severe and early development of contracture in cases 
f arteri t arkinsonism 


Other severer and more permanent shortening processes may occult 
n the tendons around the joints. These “ retractures,”’ as they may be 


‘alled, do not disappear under even the deepest anwsthesia, and after 


Fibrotic changes in the muscles themselves still further augment the 
dity |.hermitte, both alone | 52 and 55',and in collaboration with 
L.ejonne | 50), has described under the title Myoscleérite rctractile pro- 
ressive,” or * Myopathie sénile et primitive,” the clinical and patho- 
gical aspects of this complicating factor which develops with such 
upidity in the bedridden patient. The aged are particularly susceptible. 
character located within the muscles contribute to the 


feeling of hardnes n palpation Moreover, the intrinsic changes in the 


iscle assist in the so-called ** formvebenden "1 cidits whereby tendon 


ind muscles stand out prominently in contour. There is always a great 


liminution in the bulk of the muscle, and the mechanical excitability 


leath tenotomies may be necessary to straighten the limbs 
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IS increased. muscies are tender on patipation and attempts al 
oy ae passive manipulation are painful No chang ‘cur in the reflexes: 
ome 
Sensi p1llityv Is intact; there is a Slight diminution in electrical ¢ ital t\ 
1 
] 4 + + 
oe but no reaction of degeneration. It is remarkable that s 1} unt ; 
clinical opservation a he enile torn Cle SIs 
ie a snouid escape comment, alt! ion tne ibject has been reopened in mor 
recent years by Fumet 31] 
In cases of il ntermittent ischemia of the extret fror 
lisease OF the peripheral vessels, there i ( f 
L temporal nature, n ca : ntel l n i ne 
allected muscl Int state : coinciding tl pel 1 ol 
pe seen 1! Ravna Lise na n icroparvwsthes ! Late ol 
Pl peripheral arterial disease are present in many of 1 ebra ter 
Bee ye. paths, and it is highl robable tha pasticit f peripheral origi 
iy. contributes to the total rigidit Such a conception { explain in 
part the marked intiluen« cold in easing the 1 ad 
Finally, account must be taken of the ble exister ane 
inthe peripheral nerve Alt] oh compurative little attention has be 
paid to the ubject, th vidence Sel nee france 
> + . + ] + + + + 
ea and others, demonst tl i peripheral neuriti ian arte rotic 
basis does O ir, Ali Cert STANCE i Gilluse cerel “Vil 1 ‘ 
theretore, it 1S possibie that change the peripheral nerve Ibribute 
ae to the hypokinesis S we is ft t formation of nt tures and 
intran uscular fibre SIS 
1D) 
When rigiaity of a pyramid le de nstrable 
ee 2a characteristic tendon responses, knee nd ank nus, and | nsk 
F phenomena \ 1 tiex 1 otainal it | 
noted, however, that efl f pyran lise not 
ea alwa be demonstrated, a meti ink ind k n ! 
} hi + +} + ] 
\ obtained whilst the plantar rene» remall ! ( ny 
ee plantar responses n t hout at lonus | tain 
Bu ind Ba ( scribed il er ti I ! 
pyran lai tract el Wave nthe balance 1\ bie t 
Bisa recall at this point the work of Walshe [100], a lari ind 
Nicole \\ ter tn n l NVOse | 
] | 
diopathic paralysis I the nta n te porarily 
became extensol nt pr \\ l nea wssed tiie p SSit ally 
fc latent disturbance of pyramidal function being present in apparent 
pure examples of paratys ivitans 
— 
| 


\ ( ( PA ~ 
We are led, therefore, to a wider concep the pathogeny of the 
| 
} 
! In cerebral arteriloscieros if I long stil ble 
ttribu the hypertonus wholly to pallidal disea n fact, 1t seems 
t levels of the central nervy stel nd even of some 
neural 1 hanisn n contribute And we cannot disregar 
f defec per n and even active 
} 
Sba L ne wid ¢ ( hntrivutes to the 
lit n proportion of case luastl structural changes in the 
] 
t tel I miuscies ina peripne il DIOOdG-Vessel | in imh- 
tant! 


\ iry res 
teriopatl In some of the more demented patients it is possible 
t tl facto nsurmountabk Wilson has suggested that even in 


se in whom an apparently complete relaxation has been effected 


tor resistance over which the 


re still remains an element of psychomotor 1 

tient has no voluntary control In such cases one is struck by a 
ilarity with the phenomena of apraxia and the possibility of an 
scious apraxic type of rigidity must be borne in mind 
/ ture of catatonia.—The frequency with which attitudes 


ively imposed are maintained by the patient a striking feature 


the cerebral arteriopath. This manifestation is especially common 
ull Parkinsonian syndromes associated with arteriosclerosis, and 
urs in all the types described 

Much confusion has arisen with regard to terminology. The word 
tonia’’ has been employed throughout this paper to describe 
f possible confusion with that type of 
Psychiatrists 


entia precox named katatonia by NWuhlbaum. 
y the term “catatonia” in a rather vague manner to several 
‘rete neurological phenomena bearing little or no re lationship to 
ch other Thus “ catatonia major” applied to the spontaneous 


atonia minor’’ is used 


ption of statuesque poses, whereas “ca 


‘lude verbigeration, stereotypy and nevativism * Flexibilitas 


rr te) frequently used for the clinical phenomenon in 
stion Amongst continental authors the word ‘ Katalepsie (or 


is in favour, but its use in this country in a different 
nd the ) yssibil ty ol contusion W th cat iple XY argue against its 
tion. Contraktionsnachdauer and Haltungsverrharen” are 
o at times ed synonymoeusly with NKatalepsie. 

‘ology catatonia is usually intimately associated with 


idity, the nature of which is pallidal rather than pyramidal. 


rigi 
Reference has already been made to the extreme difficulty with 
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The first question which arises in a_ discussion of the nature of 
catatonia concerns its relationship with rigidity. In cerebral arterio- 
sclerosis, catatonia is essentially bound up with the phenomena of 
rigidity, and is not seen in patients with a normal muscle tonus In 
various psychoses the association is less definite ; in dementia precod 
sidity may be demonstrable, but of an entirely different nature 


a ri 
psychical factors in all probability constitute the sole pathogenic agency 
and it is not necessary to postulate structural changes in the motor 
systems. Moreover, in the psychoses catatonia is quite often present 
in the absence of rigidity 

Demole claims to have produced catatonia in cats and rabbits 
experimentally by injecting solutions of sodium or potassium chloride 
which produced destructive lesions in the basal ganglia, and particularly 
in the thalamus. 

Wilson |103|, however, has produced evidence to show that 
catatonia may occur as a concomitant of a pyramidal type of spasticity 
His patient was an elderly man who was admitted to hospital in a 
semi-conscious state twenty-four hours after a strok There was 
right-sided hemiplegia with rigidity, and some degree of 
a he deep retlexes were increased on the right side: the pli 
were both in reduced flexion, and a crossed plantar response was 
obtained from the right sole. When the patient was placed upon 
his left side, the right lower extremity was passively abducted at the 
hip and flexed to a right angle at the knee. ‘This awkward position 
was maintained for three minutes. ‘'wo Jacksonian fits commencin 
in the right arm appeared on the following day The diagnosis of 
cortical (submeningeal) hamorrhage over the left ponto-parietal re; 
was made and corroborated at autopsy 

There is but one neurological condition described, namely, cerebellan 
disease, where catatonia may occur in association with state of 
diminished muscle tonus. Although, contrary to general experience, 
Babinski |3| has emphasized a “ catalepsie cérébelleuse ” in the human 
subject, while Luciami, Thomas, Greggio, Borgherini and Gallerani 
have observed the same after experimental ablation of part whole 
of the cerebellum in animals 

The ordinary cases of pallidal rigidity (exemplified by paralysis 
agitans, post-<¢ ncephalitic Parkinsonism, progressive lenticu l 
tion) show an increase in the degree of plastic (or postural) tonu 
Many of them, as pointed out by loerster, tend to fix the limb 


whatever muscle length passively imposed (fixation-rigidity 


| 
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\daptionsspannung). ‘True catatonia, however, is not typically met 
vith; as Wilson wrote | 102), * catatonic phenomena have no place 
n the syndrome.” 
Catatonia, therefore, is a symptom which can appear in association 
th pyramidal or extrapyramidal types of rigidity, but which 


ndependent thereof It may occur as a psychotic manifestation 


inass ited with motor disability, although accompanied by a psychical 

tvpe of rigidit: l.hermitte concludes that catatonia is the result as 
ch of S estibility due to psychical disintegration as to a dis- 
de f nervation resulting from pallidal destruction Stec ] 

egards catator v lin connectin organ with functional 


We may, therefore, speak of motor’ and svchical’> components 
ps; | 


ypokinetic-hy tonic manifestations of pallidal disease together with 
fixation-rigidity. Pallidal disease of itself inassociated with 
atatonia, unless the psychical component 1s also present. 


nd demonstrated le ns in the dentate and roof nuclei in fatal case 
f acute epiden encephalitis in which catalepsy had been a prominent 
mptom during life 


Defective mentation is an all-important agent in the production of 
‘atatonia, just as in arteriosclerotic rigidity A disordered power of 
perception, lack of attention and retarded cerebration together contribute 

ds definite ideational inertia. ‘lhe patient is unable to grasp 


too close on one another: if the sugvges- 


yn takes the form of a command there will result a perseverated motor 


passively lmpose pon a ub-segment, the posture tends to be main- 
tained against gravity for an undue length of tims Kither of two views 

iy be ha led to explain this: on the one hand, the patient may 
be unaware of the attitude f h limb in space, the proprioceptive 


to reach consciousness on account of the dementia. In 


ther words, the patient becomes for a while oblivious of the existence 


iggestion of the new attitude passively imposed 
he exclusion of fresh ideas. It is not until this initial suggestion 
wanes or becomes replaced by the painful impulses from the tiring 


muscles that the catatonic attitude is interrupted. 


af 
ARTERIOSCLEROTIC PARKINSONISM O5 
phenomena. 
f catatonia Within the motor complex are included all the 
\larinese 66) has suggested that the cerebellum might participat 
n the mechanism of catalepsy (catatonia) associated with Parkinsonism f 
. , If, on the other hand. it tal he form of an attitud 
esponst on tl ther hana, it take t! form of an attitude 
upulses failing 
f his liml Or, on the other hand, the patient's sensorium may be 


Although the pe of this « munication essentially clin t 
| bole to d Le] erol i! I reterel 
to its pathology Hence, the anatomical data avail n the literature 
have been ¢ mined wit view tT dete ! in the extent tf which a 
pure pathological picture forthcoming. ‘ ul t d issed 


] 
aionge we 


with functional change will be examined. 
} / / ( 
The nature of the pathological pr ss underlying t rter lerot 
> } 41 
tvpes of Parkinsonisn b no means unifon \ nant f 
regressive changes may be encountered, prima : econdary 


The pathological picture will vary, moreover, according to the degre 
f abruptness of the ischzemic process 


Detailed description of the pathology would be far beyond 


of this paper. It will suttice to mention quite briefly the more mportant 
morbid processes which may be encountered 'or the sake of eon- 
venience one may regard the cerebral changes under three heads 
1) vross vascular lesions; (2) minute vascular lesions: and (3) changé 


consequent upon old ag It is obvious that any combination of these 
may occur. 

The gross vascular changes include macroscopic areas of hemorrhage 
or softening, lacunes of cerebral disintegration, and the “ ctat ecriblé 
They also include alterations in the cerebral coverings: thus the dura 
may become thick and hardened, small areas of calcification are not 
uncommon, and actual ossification may be present. Changes in the 
leptomeninges include thickening and opacity of the pia-arachnoid ; 
adhesions make it impossible to strip the meninges without damagin 
the cortex; in such cases a typical worm-eaten appearance results 
the “état vermoulu’ of Marie. Section through the cortex in such 
eases often reveals a peculiar “streaky” appearance, described by 
Neubiirger | 72). This feature usually antedates the ¢tat vermoulu 


and 1s thou 


1 


The weight of the brain is diminished, and in extreme cases it ma 
weigh less than 1,000 grm. Very often there is a convolutional atrophy, 
which may be universal or localized In contrast to Pick’s disease, 
however, cortical atrophy never occurs as a solitary pathological 
manifestation. When the atrophy is more or less localized, the frontal 


lobe is most often affected, followed next in frequency by the temporal 
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aS EEE neral pathological lines, and then the correlation of stru ral 
se ME ght to be an earlier stage of the same process 
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gree of passive ventricular distension always acconipanies 
itrophy of the parenchyma (hydrocephalus er vacuo). Shrinkage of 
the basal ganglia may be obvious to the naked eye, and may prove 
histologically to be the result, not of mechanical pressure from the 
hydrocephalus, but of an actual diminution in the number of cells. 

The minute vascular changes consist, firstly, in glial overgrowth, 
which may be diffuse or patchy. In the latter case the gliosis may be 
most obvious around the blood-vessels: at other times it appears 
tangentially in the white matter immediately underlying the cortex 

Binswanger’s subcortical encephalitis). Globus (35), who studied 
the glial changes by the impregnation methods of the Spanish school, 
found a hyperplasia of the astrocytes. In the areas of softening, how- 
ever, the astrocytes show every variety of regressive change up to total 
disintegration. During this process of atrophy their morphological 
‘haracters may so alter as to resemble the amceboid cells of Alzheimer, 
r even vitter”’ cells. Hortega cells are somewhat increased in 
number, and appear often in irregular aggregations (germinal centres). 

Iterations occur in their shape; some constitute the giant mucroglia 
ells of Cajal, others develop into true compound granular corpuscles. 
Che oligodendroglia shows a slight generalized hyperplasia, except in 
the necrotic areas where these cells are few or absent. 

Neuronal changes include disappearance of cells. The remaining 
-ils may show shrinkage, nuclear eccentricity and defective absorption 

stain. ‘The maximum change is usually found in the third and fifth 
layers of the cortex. Pigmentary deposits of an argentophil nature 
are not uncommon. The neurofibrils may be irregularly or uniformly 
thickened and the individual processes become intermingled (Alzheimer’s 
tangies \round the blood-vessels there may be an infiltration of small 
und cells 
Weigert-lal preparations usually show widespread, though not 
‘essarily intense, alterations in the myelin sheaths. ‘Thus the long 
fronto-pontine tracts are frequently abnormally pale. The lenticular 
‘leus is almost always affected, especially the pallidum and its con- 


tions, and there is a relative demyelinization in the subthalamic 


The changes consequent upon senility comprise some degree of 
‘uronal disappearance, hyperplasia of the connective tissue and increass 

n the pigmentary elements. The cortical cells tend to disappear « arly, 
particularly in the deeper laminew, and Purkinje cells may be absent 
from the cerebellar cortex (Bouman |7}). Lastly, the presence of senile 


i 


tructures. 
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plaques in the cortical gray matter is characteristic 


= 
7 


of Bouman and Bok [8], who found plaques in the basal ganglia in 
number of cases (nine out of ten), most writers have stated that 
central gray matter is rarely the seat of such change 

There is nothing specific in the character or distribu 
vascular alterations in this particular variety of arteriosclerosis | 
instances the larger arteries of the base show the maximum chanze, but 
in a few cases (cf. Claude and Cuel) the capillaries may | tfected to a 


greater degree 


In those cases in which muscle changes, of t] type f retractile 
myoscle rosis, are prominent, the pathol gy is chara teristic \ti ph 
pigmentation and plasmodial regression of the muscle fibres are found, 


muscle fibres. Accumulations of small round cells distend the lym, 


S 


\ number of case Iso present evidence of disease periphe 

nerve-trunks, consisting in parenchymatous degeneration wit! t 

stitial overgrowth, due to changes in the small nutritive | d-vess 


The nerve fibres are diminished in number and those that remain sl 
pronounced atrophy There is an increase in the peri- and endo-n 
connective tissue. (Changes in the vasa nervorum co} tina thickenins 
of all the coats, especially the intima, and in places the lumen may | 
entire ly blocked 

The distribution of the cerebral lesions in cases of ter ‘le 
Parkinsonism is characterized by an extreme diffuseness. Cer 
locations, however, are especial 
instance the corpus striatum is the seat of widespread morbid change 
Each of the constituent nuclei may be diseased, but the frequeney wit] 
which the globus pallidus and the large striatal cells are affected 
striking. The subthalamic centres are rarely specifically mentioned, 
though they are sometimes stated to be affected t i. lesser degree 
Certain writers have called attention to the implication of certain part 


of the basal ganglia in cases with particular added symptomis ; th 


Kleist has drawn attention to lesions in the thalamus in cases in which 
counterpull was a prominent feature; in Merzbach’s cases of arteri 
sclerotic Parkinsonism, in which various speech iterations were present 
there were marked changes in the caudate freund and Rotter hav 
emphasized in their cases the presence of lesions in the dentate nucle 


. 
|) ¢ 
oy ae and some of the fibres are hypertrophied he connective tissue lyin: 
thie Dundies and aiso between the individtlai fibres si! \\ 
enormous prolilerat! n: fibrous or fatt tissue ma replac¢ some ot the 
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Whe ‘amidal and udo-bulbar 
Where pyt 1idal and pseudo-bulbar signs were present, additional 
esions are demonstrable in the white matter of the hemispheres, the 
nternal capsule and the pons. Lesions in the cerebellum, particularly 
n the dentate nuclei, have been demonstrated in the cases belonging 
» the fifth clinical group, and also in some eases (cf. Freund and Rotte: 
n which n ebellar signs were demonstrated during life. 
ne } il LALUS tp hol 
» determi! \ rding to Jakob, senile changes are found in the 
rte ich as plaques and Alzheimer’s fibrillary thickening here is 
urked deger tion of the third and fifth lavers, especially in the 
+] lid +] 
ntal and } lob In the striatum and pallidum there is a 
evere dit parenchvmatous degeneration with glial increase As in 
e idiopat ralysis agitans, the large striatal cells suffer most 
nlike the linary cas f semle dementia, plaques may « ir in the 
isal ins Alzheimers tangle are not seen here pallidal 
twork 1 | vit] Cal re dep sits which stair blue-black 
th hremeat n and do not give a fat reaction Changs n the loeus 
er are |e vere in degree, but shrinkage of the cells, demveliniza 
n and poverty of 1 ynin e evident. Jakob differentiates tl 
th log ture from that in Alzheimer’s disease by the presence of 
| 
e sevel ‘nang nthe striatuim and palliduth 
Pat pical diaqnos rom the standpoint of the pathologist 
t difficult distin: hing the arteriosclerotic types of 
rkinsonism fron liopathic paralys igitans and from the syphiliti« 
nd post ! } Val bie \lthough th ithol] oy ol the true 
rkit se far from being established, nevertheless there are 
tain rules which guide in ditterentiating it from arteriosclerotic 
ral ¢ . +} lett 1 
Parkinson } n veneral terms, the latter igevested in the 
( nee ol! ny f the following features 
1) Naked-eye change in the basal ganglia or midbrain (hemorrhages, 
(2) Definite structural change in the walls of the blood-vessels (other 
n ca fication) 
}) A marked degree of glial increase 
!) Perivascular hremorrhags 
L, n f milar tvpe demonstrable elsewhere in the central 
you ystel ‘cortex, pons, cerebellum). 
Although Lowy, and ¢ nd O. Vogt, were inclined to make the 
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pathological diagnosis of paralysis agitans in the presence of macro- 
scopic foci of disintegration (an * état criblé”’ of the caudate and lenticular 
nuclei) this view is not accepted by most other neuropathologists. 
Changes in the blood-vessels are slight or absent in idiopathic paralysis 
agitans (Ramsay Hunt, Lhermitte, Foix) ; and any marked thickening 
of the vessel wall or proliferation of its cell elements must be re carded 
with suspicion. An exception must be made in the case of “ calcifica 
tion’ in the media and adventitia of the most oral blood-vessels of the 
globus pallidus—a change which Weston Hurst | 39) has shown to 
occur in 50 per cent. of all brains. Lastly, the presence of a diffuse or 
scattered pathological process, not confined to the lenticular nucleus or 
to the subthalamic region, suggests an arteriosclerotic basis 

The pathological ditferentiation of arteriosclerotic Parkinsonism from 
syphilitic vascular disease of the striatum hinges on the character of 
the changes in the vessels and peri-arterial tissue. ‘Thus, the syphilitic 
cases will be characterized by vascular changes affecting espe cially the 
endothelium and by lymphocytic infiltration of the vessel walls with 
exudation of small round cells into the Virchow-Robin spaces. More- 
over, plasma cells are here and there visible, in contrast with the 


arteriosclerotic cases. In most of the recorded instances other wide- 


tl 


spread syphilitic lesions have been discovered, particularly in the cortex 
and spinal cord. It need hardly be pointed out that positive serological 
evidence of syphilis in no way invalidates the diagnosis of a co-existent 
arteriosclerotic process, and the cerebro-vascular lesions of a given case 
may be purely degenerative and not syphilitic, despite a positive 
Wassermann reaction. 

The pathological features of post-encephalitic Parkinsonism are 
distinct from those of the arteriosclerotic varieties. Absence of high- 
srade vascular disease (other than “ calcification’ of the middle coat), 
absence of naked-eye focal lesions, and the presence of perivascular 
‘* eutting ’’ favour the former diagnosis. Some authorities have stressed 
the fact that in the post-encephalitic varieties the locus niger tends to 
be affected to a greater degree and more constantly than the globus 
pallidus, whereas the converse is sometimes held to be true for the 
arteriosclerotic types. The point of differentiation is not to be relied 
upon implicitly, however, as there may be widespread disease of the 
locus niger in the arteriosclerotic cases. 

Pathological discussion.—It becomes obvious when we examine the 
pathological changes in this syndrome that the subject is bristling with 


difficulties. Discrepancies become apparent as soon as we cease to focus 
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ipon the pallidum and take a comprehensive and commonsense view of 
the facts. 

The first difficulty is the frequent presence of pathological lesions 
where none were suspected by the clinician; a few examples will suffice. 
In Urechia and Mihalescu’s case, in which a softening was found in the 
corpus striatum, no striatal symptoms were present during life. 
Vincent 98 reported foci of softening limited to the lenticular nucleus 
ind to the head of the caudate in a case of an arteriopath who had 
shown no striatal symptoms l‘rets found softening in the oral part of 
the caudate and putamen, in a patient who had clinically no symptoms 
ie basal ganglia. A case recorded by Freund and Rotter 
Group 3, Case 2) was found at autopsy to have, besides the ordinary 
‘cortical changes of senile dementia, severe vascular lesions in the 
pallidum and in the dentate nuclei. Clinically this patient showed only 
i few symptoms referable to the strio-pallidum, a fact which the authors 

uund difficult toexplain. Lastly, one might quote those cases in which 
severe vascular lesions in the lenticular nuclei have been found after 
al-gas poisoning without any corresponding symptoms, and the 
lateral pallidal softenings in fatal cases of pneumonia (Hadfield | 108 
n which striatal disease was never suspected. 
It is arguable, of course, that in some of these instances the 


examination during life was incomplete and that minor strio-pallidal 


mptoms might have been OVE rlooked This is a possibility In some 
ses, particularly where a state of coma has rendered difficult a 
neurological examination But not all the discrepancies can be 
explained away in this fashion; there still remain cases where full 


linical investigations have failed to demonstrate unequivocal basal 


Again, in correlating the pathological and clinical data in case 


f senilitv, one is in doubt as to what exactly is understood by the 


term “normal” old age. Oseki | 76), for example, has reported 
lefinite pathological lesions (lacunes, gliosis, fatty degeneration of cells 
n the corpus striatum of ten sé nile patients (aged 70-85) All of these 


vere report 1 as showing no abnormal neurological signs during life, 


ut we do not know whether any distinction was drawn between 
healthy senescence and pathological senility, and how much rigidity 
nd asthenia, and what degree of akinesis, were regarded as normal. 

It may be conceded, therefore, that pathological changes are 
metimes present, of which we do not find adequate clinical expression. 
is less easy to gauge the frequency of the opposite phenomenon, that 


unglion symptoms | 
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yest striatal disease, which 


is, Whether cases occur that clinically sugg 
cannot be substantiated pathologically There are but few cases on 
record of this anomaly. A similar difficulty is met with where clinical 
evidences of bilateral disturbances of striatal function have been present 
although the pathologicai condition has been that of strictly unilatera 
disease. Noethe’s case is an excellent exampl Meissner’s case of a 


right-sided cerebral tumour involving the basal ganglia was associated 


inically with a bilateral catatonic-akinetic svyndror 


Of particular interest are those rare instances where a_ sin 


order in the two halves of the bod (hus, a solitary f is in the 


corpus striatum may be characterized by a contralateral hemiplegia 


vith homolateral catatonic phenomena In Kieger's case, for instance, 
1 softening in the right rpus striatu was followed 1 left 
hemiplegia and right-sided catatonia, while patient Kraepelin 
developed, from a single pathological lesior nt teral miplegia 
ind a |} lateral catatonia 

Again, in cases where clinical evidences of | teral strio-pallid 
disease are associated with bilateral striatal lesions, tl nical signs 
may have been unequal in degree on the tv thout an 


corresponding anatomical asymmetry Jakob’s first ca N NX] 


illustrates this point; in this patient the right side of the body was 
weaker and more rigid, and the muscles of the right re harder 


on palpation, but the intensity of the pathology \ pproximatels 
equal in the two hemispheres. 
It is necessary to recall, moreover, that the presence of anatomical 


lesions does not necessarily entail abolition of function. Certain 


pathological changes, such as demyelination elial increase, or 
perivascular cell infiltration, are not incompatible with physiological 
activity, and it is not until the process becomes widespread or 
disseminated, or until there is actual damage t t] neuron, that 


permanent loss of function results. \n association with the patho- 
phys Nosy of disseminated ‘lerosis 1s at one ugvested The degree 
of suddenness with which the pathological change rise probably 
influences the resulting clinical picture; thus, abrupt lesions a nipanied 
by cwdema and other temporary disturbances in the il vascularity, 
associated with severe clinical manifestations which are 
not of permanent character Qn the other hand, a vradual and 


progressive ischemic process will lead to a permanent and_ steadily 


increasing disability. Lastly, in states of partial or relative ischemia 


Sad 
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the efficiency of the cerebral circulation will depend on numerous other 
variants, such as the degree of splanchnic distension, posture, sleep 

The frequency with which unilateral lesions are seen compared 
e rarity of clinical manifestations of arteriosclerotic Parkinsonism 
confined to one side suggests the question whether bilateral vascular 


esions are required before amyostatic symptoms become manifest. It 


of rs ell known that a hemiplegic distribution of symptoms 
mon i ulvs itans proper, and this probal corresponds to a 
: 
te) pat | changes nature f the Lusative lesion 
eve vel terent in th Case n atro) of large pallidal 


cells is « ntially a selective r systemic process, and is, unlike the 


vascular le ns, superimposed upon a full complement of 
In assessing the probal effect of particular morbid processes it Is 
t recall tl patchy nature of certain types of cerebro- 
ilar isease. As Dunlap | 22 has pointed out, in cerebral 
rteriopathy tl triatum may be “ peppered’ with lesions, each one 
hic] ent t ibolish the function of the particular cells 
ted ntervening areas are howevel mmune and thei 
tivitie re unimpaired. The “état criblé”’ and the lacunes 
erebral disintegration are tl best illustrations of a dissemination 

f small ns with integrity of the intervening structure 


We are dealing, therefore, with a pathological process which is 


liffuse and which may be present as scattered islets occurring haphazard 


ilts, theret » disability which is probably not equivalent to the 
leebi um of the component lesions. Years ago Hughlings Jackson 
pointed ou hat the so-called “double hemiplegia” is not the equal 
{ two h egias, but that plu mething more. ‘The same 


Cerebral arteriopathy may be also compared with disseminated sclerosis, 


hether o1 s justified in correlating pathol with clinical findings 
ng purely anatomical avenues ; or whether the dissolution of function 
not take place along p! vlogenetic lime S, aS suggested by brouwer 


L] If so, one inust not expect to correlate a given symptom with a 


urticular lesion; Brouwer has suggested that when the central nervous 


throughout the nervous syste} tach individual focus may or may 
not be sutticient in itself to cause an alteration in function ‘There 
phenomenon ; een n other types of cerebro-vascular disease. 
n that both diseases are characterized by a multiplicity of diffuse but 
liscrete lesions with a resulting clinical picture It is questionable 
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system is affected by a multiplicity of diffuse lesions the end-result will 
be in accordance with Jackson's views of evolution and dissolution. 
Functions which are old in the phylogenetic sense will be spared, 
whilst the youngest physiological processes will be the first to suffer. 
A developmental explanation rather than a strictly anatomical one may 
hold true, therefore, for some of the cases of diffuse cerebro-vascular 
disease. 

An explanation is obviously desirable of those cases in which 
bilateral clinical signs (either similar or dissimilar) occur as the result of 
a solitary unilateral lesion. When examined more closely, however, the 
isolation of the focus is more apparent than real: in other words, there 
may exist other pathological changes, single or multiple, and probably 
of a microscopic character, which influence profoundly the effect of 
subsequent gross lesions. In lieger’s case there was, in addition to a 
softening in the right corpus striatum, the characteristic pathological 
evidences of general paralysis; Kraepelin’s patient had, besides a single 
focus of disease, a large internal hydrocephalus affecting the lateral 
ventricles of both hemispheres. In such cases there are multipl 
diffuse lesions which, of themselves insufficient to cause physical signs, 
are immediately made manifest on the addition of a single large focus 

Kleist has put forward an explanation along anatomical lines: th 
pallidum (and striatum) send impulses to both sides of the body, but 


especially to the opposite side, and small unilateral 


lesions therefo 


produce no clinical symptoms. On the other hand, larger one- 
sided lesions produce motor manifestations of contralateral distribution 
Bilateral lesions of a gross character produce bilateral signs. Slight 
lesions in both striata give rise to psychomotor hyperkinetic manifesta- 
tions in both halves of the body. The combination of a gross lesion 
in one striatum with a small lesion in the other produces a hemiplegia 
on the side opposite the larger focus, with psychomotor hyperkinesis 
of homolateral distribution. 

An analogy is found in those rare cases of a contralateral hemi- 
plegia with homolateral grasping and groping, apparently resulting 
from a single pathological lesion (e.g., Schuster In such cases there 
are either multiple minor foci scattered throughout both he mispheres, 
or (as in the case of tumour) the opposite half of the brain is distorted 
by hydrocephalus or by direct pressure. 

The possibility of correlating with precision the anatomical and 


clinical data, in view of the many difficulties enumerated, arises at this 


point. Numerous attempts have been made to deal with the problem 
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but many of the conclusions are probably too schematic and too 
plausible. The available facts may be very briefly marshalled. 

When senile or arteriosclerotic processes are limited to the cortex 
we find clinically a state of dementia without physical manifestations of 
Parkinsonism. Hence it may be argued that the dementia is the 
expression of cortical change, whether of the nature of senile plaques, 
cell atrophy or capillary fibrosis. In general terms it may also be 
stated that the degree of intellectual loss is directly proportional to 
the severity of the cortical change. 

Recently, Rhein, Winkelman and Patten |82) have attempted to 
correlate the mental conditions in the aged with the anatomical distribu- 
tion of the changes in the cerebral blood-vessels. Thus they associate 
disease of the arteries of large calibre with the clinical picture of 
“ arteriosclerotic deterioration.”’ Sclerosis of the small vessels is coupled 
with a “ progressive arteriosclerotic psychosis.” Disease of both large 
and small arteries is associated with “ arteriosclerotic dementia.” Ina 
fourth group they place those cases in which the arterial changes are 
fibrotic rather than sclerotic in type; this pathological group comprises 
ndividuals whose mental faculties were preserved and the cases fell 
into the cadre of “senility.” Unfortunately, the authors do not deal 
with the neurological aspect of their subject. 

Some of the positive or active manifestations of dementia such as 
hyperkineses of a complicated or “ psychomotor ” type, the negativistic 
manifestations of ‘‘ counterpull,” and diverse movements of clutching, 
crasping and groping, require explanation. There is but little unanimity 
here. Earlier workers associated many of these phenomena with disease 
of the basal ganglia, without specifying any particular localization. Adie 


ind Critchley have, however, referred the grasping movements to disease 
f the frontal lobe. Schuster, who formerly regarded striatal disorder 
is their cause, modified his earlier opinion and suggested a combined 
frontal and striatal dysfunction, the major importance being attached 
to the frontal lesions. Kleist stated that psychomotor disorders, al- 
thongh frequently associated with changes in the frontal lobes, do not 
result therefrom, but rather from a disordered balance of function 
between the individual ganglia of the corpus striatum. Forced grasping 
and allied phenomena are, in his opinion, part of the wider process o 
‘ounterpull, which he associates with disease of the thalamus, releasing 
a lower affective centre in the caudal oblongata 
Further difficulty is encountered in correlating the hypokinetic- 


hypertonic syndromes with an anatomical basis. Whether it is justifi- 
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able to regard akinesis and rigidity as necessarily associated one with 
the other is doubtful. The whole trend of modern opinion is to the 
contrary. loerster says quite definitely : ‘ to identify the hypokinetic (or 
akinetic) syndrome with rigidity or * Fixationsspannung’ is to ignore 
the complexity of the problem.” It is well known that the two 
symptoms are not necessarily co-existent, for while akinesis usually 
accompanies rigidity, it is often demonstrable in cases in which there 
is nO Increased tonus, and conversely, a state of pathological restlessness 
(or akathisia) can accompany a Parkinsonian syndrome One must, 
therefore, dissociate these two symptoms for the purpose of discussion. 
Although it is not correct to associate rigidity entirely with poverty of 


hypokinesis as part of 


movement, one is probably justified in regarding 
the bradykinetic syndrome of Cruchet 

Most continental writers (lotmar C. and O. Voet |99!), Kleist 
have tended to associate the Parkinsonian akinesis with a disappearance 
of the large cells of the striatum, or of the locus niger, or both. Thus, 
Kleist correlates poverty of associated and single movements, particu- 
larly those occurring in the periphery of the limbs and in the face, with 
disease of the locus niger, and especially the zona reticularis. On the 
other hand, disease of the caudate and external pallidum produces a 
diminution or absence of the higher expressive and symbolic automatisms 
Jakob associates akinesis with disease of the small ganglion cells of the 
striatum. Lewy has departed somewhat from the traditional views in 
suggesting that part at least of the hypokinesia in Parkinsonism results 
from disease of the frontal lobes 

It is obvious, moreover, that akinesis is a manifestation of many 
types of nervous and even extraneural disease. A striking paucity of 
movement (thought not paralysis) can occur in cerebellar disease, in 
lesions of the sensory cortex, in stuporose states, as well as in painful 
and other affections of the peripheral nerves, muscles and joints. Kinnier 
Wilson is emphatic on this point . . “akinesis, or poverty of move- 
ment,” he states, “‘obviously may arise at one or more of the lower, 
middle or highest physiological neural levels (in Hughlings Jackson's 
sense), a possibility which renders invalid its ascription to the corpus 
striatum alone.” 

The question of rigidity in arteriosclerotic Parkinsonism has already 
been discussed, and it has been emphasized that besides the pallidal 
component (resulting from the loss of the large striatal cells) other 
important factors contribute to the increased tonus. One recalls, too, 
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that Stief quotes Jakob and the Vogts in suspecting cortical ¢ 
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contributing to the rigidity in cases of Parkinsonism. There is abundant 
pathological evidence linking disease of the palwostriatum with the 
appearance of a distinctive type of rigidity. One interesting point for 
discussion hinges, however, on the relative importance of pallidal as 
opposed to nigral changes. Whereas the former are the more obvious 
in idiopathic Parkinsonism, the latter are all-important in the post- 
ncephalit c varieties 

In the arteriosclerotic types co-existent changes in both pallidum 
and locus niger are often described. But in certain instances it 1s 
clear that pallidal lesions may exist without any corresponding disease 
f the locus niger. There is only one record of the opposite condition, 
namely, morbid processes in the locus niger with a healthy pallidum, 
n a case of arteriosclerotic Parkinsonism (cf. Case 5, Freund and 


Rotter). The close anatomo-physiological and developmental association 


i 
etween these two structures renders controversy as to their relative 
iportance of theoretical rather than of practical value. 


Some authorities have considered the hypertonic-akinetic syndrome 


is a whole and have carried the process of correlation still further. 
Kleist, for example, considers striatal function as follows: (1) gross 
itomatisms (i.e. mass movements of the whole body) are regulated by 
tl subthalamic structures and the internal pallidum; (2) finer 
itomatisms belong to the putamen and locus niger; and (5) finest 


LutoOMatisms expressive and symbolic movements) al subserved by 
the caudate and external pallidum. Symptoms due to lesions of 
groups (1) and (2) cause “ myostatic disorders,’ whereas affections 
of (3) produce “ psychomotor” disturbances. 

Kleist goes further, and supports Jakob and C. & O. Vogt in 
scribing to the basal ganglia a somatotopy, or anatomical represent- 
ition of body segments. Thus the head, face and the organs of 
speech are said to lie farthest forward in the most cephalad segments 
f the pallidum, putamen and caudate, followed next by arm and trunk, 
being the most caudal 
Other views have been held with regard to the pathogenesis of the 
arteriosclerotiec rigidity-syndrome, besides involvement of the striatum 
It will be recalled that Foerster originally suggested disease of the 
erebellum and its connections. In his later communications Foerster 
refers to his earlier belief and points out the many clinical resemblances 
between the arteriosclerotic rigidity and syndromes of fronto-ponto- 


cerebellar origin (hypokinesis, rigidity, flexor attitudes, bradykinesis, 


J 
satatonia). 
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An interesting point has been raised by I'reund and Rotter. They 
believe the pathological process in some of their cases to represent 
a hitherto undescribed combined system-disease of the strio-pallidal- 
dentate-rubral-peduncular pathways. In this way the red nucleus is 
cut off from strio-pallidal as well as from cerebellar influences. The 
authors speculate as to the possible clinical significance of a physiological 
isolation of the red nucleus (cf. Munk’s “ Isolierungsprinzeps.”’) 

Certain interesting problems arise regarding the origin of the early 
and severe joint and periarticular changes in cerebral arteriosclerosis 
We have already hinted at an association between chronic arthritis 
deformans and a state of pseudo-Parkinsonism, a connection which, 
since the writings of Charcot, has received no little attention in 
France. <A detailed study of ‘le syndrome pallidal du rheumatisme 
chronique déformant,’” as it is called, would be beyond the scope of 
this paper, except in its relationship with the arteriopathic types. 
Contractures and joint changes appear early and may become severe 
in cases of arteriosclerotic Varkinsonism, and the possibility arises as 
to whether these complicating features are determined solely by 
decubitus, faulty nursing and other similar factors. It is conceivabl 
that the presence of cerebral disease has a more direct and causal 
relationship. Foerster, in describing the anomalies of attitude and the 
deformities of the hands and extremities in this syndrome, believes 
they exist independently of contractures, and are due to an independent, 
specific, flexing factor. Kreund and Rotter| 30} aftirm quite definitely 
that in extrapyramidal manifestations of advanced age joint deformities 
of cerebral origin occur, which in outward form simulate those of 
chronic progressive polyarthritis. 

It is obvious from a consideration of the foregoing attempts at 
associating anatomical and clinical data that no satisfactory conclusion 
is possible. Indeed it is fair to say that the study of arteriosclerotic 
Parkinsonism has so far thrown little light upon the problem of 
striatal physiology, and in view of the difficulties peculiar to cerebral 
arteriosclerosis in correlating structural with functional change, it is 
doubtful whether any great help is to be expected in this direction 

Such information as has been available tends to argue against a 
conception of the corpus striatum as the sole, or even the most 
important, site of disease in arteriosclerotic rigidity-syndromes. This 
view confirms Kinnier Wilson's views expressed as follows “my 
clinical studies have impressed me with the belief . . . that striatal 
symptomatology and function must be comparatively simple; and they 
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have forced me to the conclusion that the unwieldy and top-heavy 
symptom-complex which has gradually come to be erected on the 
ganglia must be vigorously stripped of non-essentials.” 

Senile Rig dity ; Tnter-re lationship with Senility, Dy mentia, 


Irteriosclerotic Rigidity and Parkinson's Disease. 


Other problems present themselves for discussion at this stage, and 
the claims of Jakob’s senile rigidity as a clinical entity will require 
consideration. Secondly, the relationship of this syndrome to other 
varieties of Parkinsonism (both idiopathic and arteriosclerotic) and the 
association of these diseases with senility and senile dementia afford 
interesting speculation. Some have actually assumed a unitary con- 
ception for these morbid states, associating them with an identical 
pathogenic basis, namely, an involutional process differing only in its 
unatomical location 

The question of the status of Jakob’s disease may be considered 
first Jakob isolated certain types of senile dementia, closely allied to 
\lzheimer’s disease, in which rigidity is a prominent manifestation. In 
uch cases the pathological changes are dominant in the striatal 
parenchyma ; cortical processes of simple senile dementia are also 
demonstrable but in lesser degree. Lhermitte, however, is opposed to 
the isolation of a senile variety of rigidity from the arteriosclerotic types ; 
mental enfeeblement, he points out, may be equally conspicuous in the 
irteriopathic type of pallidal rigidity. But Lhermitte does not discuss 
the propriety of considering under the title of senile muscular rigidity 
those cases in which no clinical or pathological evidence of arterio- 
sclerosis is forthcoming. Such cases cannot be classed as arterio- 
sclerotic Parkinsonism. They differ too from idiopathic paralysis 
agitans in their later onset, the absence of tremor, and the outstanding 
dementia which often antedates the pallidal signs. The pathological 
differences centre in the relative severity of cortical changes. 

The akinetic-hypertonic senility-syndromes may be regarded as 
exaggerations of the physiological movement disorders of old age. As 
Stief points out, the frontiers between physiological and pathological 
activities (the physioklise’’ and pathoklise”’ of the Vogts) are 
here particularly intangible. 

We may now pass to the relationship between senile processes and 
the occurrence of dementia, arteriosclerotic Parkinsonism and paralysis 
agitans. An all-important problem naturally arises as to the relation- 


ship between senile and arteriosclerotic processes in general; whether 
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the cerebrum is actually as old as its blood-vessels; or whether the 
pathological changes of the senium are distinct from those of the 
cerebrovascular system. All the evidence goes to suggest that the 
structural changes of old age are independent of arterial degeneration 
Although frequently associated, the senile brain and the arteriopathic 
brain are independent entities. As Stief remarks, the ageing of the 
central nervous system is a process sui generis associated with, but 


not dependent upon, the old age changes in the vascular systen 


It is clear, therefore, that there must be distinctions between senile 
and arteriosclerotic dementia, and between senile and arteriosclerotic 
Parkinsonism. The frontiers are ill-defined, however, and the two 
processes are so often combined that it obviously becomes difficult at 


times to relegate a particular case to its proper category. All who 
have studied the subject, whether along clinical or pathological lines, 
insist that there are transition forms between the various involational 
disorders of the strio-pallidum and cortex. Jakob speaks of in 
mediate clinical and histological types which link up paralysis agitans, 


via Alzheimer’s disease, with senile rigidity pli 


hand. and on the other with arteriosclerotic rigidity. Stief neline 


to place paralysis agitans among the neurological manifestations of 
senility. In this way he associates himself with the conception of 


} 


Jelgersma and Lewy in regarding Parkinson's disease as the result of 
senile disintegration with fortuitous incidence upon the basal ganglia. 
The involutional disorders of the cerebrum may, therefore, be grouped 


according to their location into the following schema of Stief’s 


) Predominat il ganglia 
) A t ind bas u y 
In the latest exposition of the pathology and genesis of Parkinson's 


disease, Foix and Nicolesco ,27| take up an open att 
to the association with old age. ‘They make the statement, however, 
that paralysis agitans appears at times as the result of an abnormal 


localization of the processes ol se nility. 


CONCLUSIONS. 
The object of this communication is to draw attention to a variety 

of Parkinsonism due to cerebral arteriosclerosis. 
Although cerebro-vascular disease may give rise to the complete 
picture of Parkinson's disease, incomplete forms are commoner. All 
gradations occur, from the mildest degree of hypokinesis an 
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hvpertonus arteriosclerotic rigidity) up to forms which are barely 
distinguishable from classical paralysis agitans. 

lor convenience of description one may subdivide the cases of 
urteriosclerotic Parkinsonism into five clinical types: (1) early cases 


‘-haracterized by some immobility of expression and short-ste pping gait; 


2) cases forming part of the pseudo-bulbar syndrome ; 3) cases 
issociated with intellectual defect ; pyram lo-pallidal 
yndromes ; and (5) cerebello-pallidal syndromes. 
Chere are several clinical points of distinction between the arterio- 
f Parkir nic? cac ; h ] 
oitans 
Svmpto1 ! commence iddenly in the arteriosclerotic cases 
iltthough a nsidious cnset mol isual he progre n is more 
ipid and 1 proceed | i. series of abrupt exacerbations 
The age of onset App! mately the same in the two condition 
but an nusuall earl roa very ite age for commencement of 
Inpton yest L Vascular D€asis 
In t teriopatl é tremor is usually absent the 1 cles 
eel firt the toucn na the rigidit olten characte} ed DV a 


\Iany f the arteriosclerotic cases (e.g., those in Gri up 2) have 
bulbar’ signs and emotional, incontinence \ large number, too, 


show a more or less profound dementia 


The presence of other focal cerebral symptoms (of aphasic, apraxic 
yin} 


l:vidence of disease in the cerebral or peripheral blood-vessels is 
present in the arter osclerotic varieties; the blood-pressure is often 


high, but in the senile or decrescent types of arterial degeneration the 

The pathological appearances vary greatly in character and 
liffuseness ; the essential features comprise lesions in the globus 
pallidus, and, to a lesser extent, in the substantia nigra, directly 
consequent upon vascular disease. 

Pallidal lesions must not be regarded as the sole responsible 
ients in the clinical appearances, for changes at other levels can 
be demonstrated as contributing towards the rigidity. Tnus, mental 
impairment, pyramidal disease, changes in the peripheral nerves, and in 


the muscles, tendons, joints, and blood-vessels of the extremities, all 


play a part in producing a hypertonic-hypokinetic syndrome. 


iperadded tendency towards catatonia 
‘erebellar or pyramidal nature) argues in favour of an arteriosclerotic 
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By isolating an arteriosclerotic variety, support is given to the 
conception of Parkinsonism as a syndrome which may occur under 
numerous pathological circumstances. It is the site, rather than the 
nature of the disease, which produces the characteristic clinical picture. 


In conclusion, it is a pleasure to express my indebtedness to 
Dr. S. A. Kinnier Wilson for his kind and valuable criticisms. My 
thanks are also due to Drs. Collier, Holmes, Walshe and Feldman 


for permitting me to quote cases under their care 
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A CASE OF THE PROGRESSIVE HYPERTROPHIC 
POLYNEURITIS OF DEJERINE AND SOTTAS, 
WITH PATHOLOGICAL EXAMINATION 
BY R. DE BRUYN 
RUBY O, STERN. 
(Fi the Wards of Guy's H tal and the Pati l \ val H 


INTRODUCTION 


Tuts disease, of which we have a new example to describe, is 
undoubtedly a rare one. We have been able to find in the literature 
only twelve cases with histological verification, and besides these 
fourteen clinical records. Of these latter, six, as we shall point 
out later, are of doubtful value. 

The history of the disease begins with a paper by Dejerine and 
Sottas |3| in 1893, whose heading we quote in full so that we may 
explain our own choice of title. Their title reads “ Sur la névrite inter- 
stitielle, hypertrophique et progressive de l’enfance, affection souvent 
familiale et & début infantile, caracterisée par une atrophie musculaire 
des extrémités, avec troubles marqués de la sensibilité et ataxie des 
mouvements, et relevant d’une névrite interstitielle hypertrophique a 
marche ascendante, avec lésions medullaires consécutives.”” Many of 
the cases since recorded depart in various particulars from this descrip- 
tion. On the pathological side the term interstitial would seem to be 
misleading, for the characteristic lesion is not so much the increase of 
interstitial tissue as the hypertrophy of the sheath of Schwann. On the 
clinical side some writers (e.g., Boveri |1)|) have laid particular stress 
upon the familial incidence and have called the disease *‘ familial hyper- 
trophic neuritis.’ This departure from the views of Dejerine and 
Sottas, who did not regard the disease as essentia//y familial, has not 
been justified by later reports. Cases have been recorded which like 
our own have begun in adult life, so that if the title is to be inclusive 
the qualification de l’enfance must be abandoned. 

In all the cases which we shall review the clinical picture has 
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been that of a progressive polvneuritis, and hypertrophy of the peri- 
pheral nerves, if not definitely recorded during life, has been present 
post mortem. The title “ Progressive Hypertrophic Polyneuritis ”’ 


uppears to us therefore the most suitable. 


CLINICAL LITERATURE. 


At the time when Dejerine and Sottas wrote their paper, Charcot 
nd Marie and Tooth had recently described that form of progressive 
uscular atrophy which bears their joint names. Dejerine and Sottas, 
n a review of the literature of this disease, emphasized the points of 
milarity with and difference from that which they were about to 
escribe. Their two patients were a woman of 45 (with post-mortem 
umination) and a man of 33—brother and sister. The two remaining 


rothers in the family were unattected. 


( | | first cas | ( s difficulty in ulking 
| | om chil na the 12 s had o1 ic 
| Was nd weakness of the low limbs 
lv ) SSiVe The pper lin ny is s late 
Cus | pains of | ! c rac ! le h Sheu ried 
2 and healthy child On exa t in thi vears of ' 
é stand ( cal te res 
/ rs) tv} | ( bs below the 
ere alt st } lysed e tl severely affected 
Is had p lb compl ly paralysed e f were 
tly affected, but the re isculatur s normal, 
) ) ] lo Do ( bs nd n bot as 
n na lu ind blu ensibility to pu na 
rded trans $10 rf Sul radually dit shi 
» t each nes ( is 
ired in the uy er | 
/ ert | abolis and es} es \ bsent 
The electrica edacl s showed no re sponse to taradism in the legs, thighs 
1 hands ‘ slug response in the fore-arms. ‘To galvanism a sluggis 
/ The t eve i been ea mii eri t pu} 
=< | Ti rem 1 to | Was prese ed, but extre ely s] a olten 
( ] ) obse rye 


was observed at times in the muscles ol the limbs and also in 


The other teatures rec rde | were slight nvstagmus on lateral fixat on, 


ordination in voluntary movements of the upper limbs and a marked kypho 
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scoliosis. The patient's mentality was somewhat childish The genito- 
urinary functions were normal. 


No hypertrophy of the peripheral nerves was noted during Ii! 


( In the second case ky) SiS Was know1 » } he 
preset: slice ve of 5 Di ftic n W I ed lo und 
Was progressive \b the s t t o suffer \ 
lightning pains, chiefly in the lowe bs bu @ up| limbs 
Wasting and weakness of the hands compelled him to give up his 
printer. His speech became scannh \t tl age ¢ 2+ eC iired s hilis 

Clinical « mination at the age of 30 showed mus Vand ry 
disturbanee of a tvpe ana distribution st! ir to at : ¢ ly observed 
sistel As in her cas the tendon-jerks wel the lanta 


responses Were absent 


The muscles of the thighs, | s and fore Ins Gave ho res} se to taradis: 
The pupils were small, une | l, irregular 1 outline and t encil S were ol 
the Argyll-Robertson typ Fibrillation was observed in the muscles of t 
limbs and of the face \s in the other case, slight nystagmus was present, but 
Was associated in this instance wit scanning speech, and wil evident 

inco-ordination of voluntary movements in the upp \ considerable 
degree of deafness was present, whic ul been progressive son venrs 
Kypho-scol'osis was a marked clinical feature \lent t \ s subno 
The genito-urinary functions were 1 al 

No hypertrophy I the perip! il nerves Was noted ¢ covery 
of this feature at the autopsy on his sister; the patient was then re-examined 

] + + + 1] + ] 
with especial attention to this point, and it was observed ll the accessible 
nerve trunks were increased in volume, ot dla eter twice the ordina Vv, and 


very hard to palpation. 


The résumé of these cases has been made in some detail in order 
that certain points may be stressed in the conception held by Dejerine 
and Sottas of the disease which they vere the first to describe The 
clinical picture is essentially that of a severe progressive polyneuritis 
with the disturbance of motor, sensory and reflex function which one 
vould expect in such a condition. The hypertrophy of the nerves was 
by no means a striking feature of either case. In the first it was dis- 
covered only post mortem, and in the second only after 


his post-mortem 
y in the nerve 


t 
discovery had led to a particular search for hypertroph 
trunks of the survivor. The Argyll-Robertson pupils observed in the 
second case may reasonably be attributed to the syphilitic infection ; 
they must, therefore, be excluded from the clinical picture of the disease 
under discussion. As regards pupillary signs, therefore, we are left with 
the single observation on the first case of a smal! and sluggish pupil. In 


addition to the clinical picture of a slow progressive polyneuritis, in 
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itself a rarity, we have the familial incidence, the nystagmus and inco- 
dination, the kypho-scoliosis and the mental retardation. 
In their review ‘of the literature Dejerine and Sottas were able to 


find only one example of the disease, a case reported by Gombault and 
Mallet 7), in 1889, under the title of tabes. 


( is ! 58, ‘ dis had 
parently « ( en he was 7. 7 e Was no family history of the 
lech | ‘ vecid paralysis and atrophy o | whole of b lowe 
na f ms: s ne OV i esia SS endon 
| kypho-se Sis los e eve and eis no of the 
\ ( ns in \ mae HVperbropny the 
\ bu the SI ) the vere ecorded s] ly 
inl The 1 ere te adto ssly ed 
1] ‘ 
( pric ( bed na a } } is 
} ot eri S CAS 


Oo wert if b sulle ! the same Ch main 
el ro \ the musculature t an egs, ked d tion 
~ nsib espec ) ( Se ce oO ( i nkle 
ks and of plantar responses, and kypho-scoliosis The nerve trunks were 
e | ~ cutuneous ne es, nte cutane Is and 
( cals duly Ine The pupils exacted to light but 
s peer Ss scanning, t or of an inte nal type S present 
10 } 1 Maa Ss } te ( iil , ‘ with 
aft rey } ( I ( ( hrmed “at cal 
SiS | e t} members « fam vd 
] museu trophy of the hands In three the pupils were s l and 
lugeIshly \ nad tt iVsta us One \ the 
st ! speecn iten tre All i some ad ee ol 
als e polvi bsent deep lexes 
wea oO } N id 
} n pall 
t I is ) lless ad on the 


ep 
: i cepted by | s such on account of the thickenn sub 
is nerves n this case ch was somewhat inadequately reported 
Vis » la \ sto1 ol the dise ise, the pupils react » ! mally 

} 1 ‘ 
l e es ne disease, including the onset and the 
scol sis uly av des hed, case | previo sly b n d nosed 


( | & In 1906, Pierre Marie presented two eases from a miily } 
sis ol n liscrepancies between Gombault-Dejerine and Pierre Marie 
\ of the disease, a distinction at once denied by Dejerine 2) but perpetuated 
subsequent writers 
‘ ‘ j Aw! 
s edreich’s 
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ASES 


There are, however, two points worth observation in this 
that the patient at one stage in his illness lost the use of bis bh 
sequently regained it ; the second that this is the first instance in 
in which the diagnosis is recorded without pathological verific 
made upon the association of a polyneuritic picture h visible 
hypertrophy of the peripheral nerves 

Case 7. Long 9 in 1912 reeorded a case under the itle 
musculaire progressive Type Aran-Duchenne de Nature mn ( 
there was no apparent hypertrophy of the peripheral nerves duri 
the nerves or nerve-roots after death, yet microscopic exa atl 
irregular but widespread hypertrophy of the sheath of S« 
eontined to the anterior roots between their emergence fr e Ce 
junction with the posterior roots. Clinically the cas is on 
muscular atrophy commencing in the left hand at of 
progressive until death twelve vears later, with involvement ull 
ture of the left upper limb, the right hand, and to a less 
limbs: all the tendon-jerks were abolished and the plant 
absent. The pupils reacted normally. There were vague pains 
and fibrillary twitchings, but no sensory loss 

Long admits that the absence of sensory loss his e@us 
clinical distinction from the Dejerine-Sottas cases and cast 
reported up to date, but from a comprehensive review o 
other instances in which cases of progressive muscula 
“ neuritic’ or Chareot-Marie type and distribution have sl 
hypertrophy of the sheath of Schwann ( Vire Friedrei ul 
Casazza, Aoyama 

Case 8.—Scechaller 14 in 1912, recorded a male, aged 20 
clinical diagnosis was made upon the presence of hyp pry 
trunks of the axilla, the ulnar nerve at the bend of the « »W 
branches of the cervical plexus, and the cutaneous poplite 


nerves Was excised tor n 


enlarged superficial cervical icroscopic 

and showed changes which are somewhat incomplet deseribed 

have been characteristic The main clinic il features were 

years progressive weakness, beginning in the legs and ar 

noticeable atrophy; blunting of cutaneous d deep sensibility 


stocking distribution; abolition of all the tendon refi 


jerks, and partial R.D. in the weakened muscles The 


There was no farnily history of the disease, two sisters 


Cases 9 13. Hoffmann 8) (1912) reported five 


Progressive Hy rtrophie Ne uritis,’ in Which the diag: 


was based upon diffuse palpable hypertrophy of the pet 


details of his third case are those of a polyneuritic 


atrophy, sensory loss and absent tendon-jerks in a male 


sive history from childhood. 
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pheral 
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1, actically 
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suilh, Nonn 
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\ ou any 
ot glove and 
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cases under the title of 
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history included tearing pains in the legs 
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and trunk, and parwsthesiz of the extremities. This patient's mother (Case 4 
{ Hotfmann’s series), aged $8, showed wasting and deformity of the feet and 
some Wasting of the hand muscles, with absent arm-jerks and ankle-jerks, the 
nee-jerks being present There was no sensory disturbance. The ulnar, 
vedian and peroneal and tibial nerves were thickened and hard. The history 
progressive weakness of the feet of nine years’ duration. 


These two cases are of particular interest, in that the mixed sensory and 


tor symptoms in the son were associated with purely motor symptoms in 
el Here we have a link between the more characteristically poly 
ritic form of the disease and that in which the motor functions are chietly 
in some instances, solely affected. Hoffmann’s other three cases were 
familial, began at various ages from 3 to 30, and were distinguished by 
SS1\ stin and eak $s ol he extremities with oceasional bouts 
s and absent tendon ks, thout paresthesia « sensory 
Yokomori 1% 1915) reported two eases of hy] 
ne It1s thie nad sor whom the disease dl make 
lul ! a tl e 14 the ibher, ana 
i The clinical t ings were similar in both ease igh 
my Ss mort tint »case of the ther w ral | the 
ol 74 lon n autop s obtained. T nitial symptoms were 
bs i as he cl le he ris ere 
later. In | cases t “ uch wasting of the distal 
scles é bs tally equinu iubsent knee and ankle jerks; loss « 
( i tem] iture below the knees and on the fe ana 
L pa Ss thickening ol th periphet nerves, espec 
| a lt his t n s confirmed post 1 ( n the 


cas ila of t land lumbar pl Was 
nd No 1 1 s observe n either cast nd the cranial nerves 

( lide and Ce reeorded a case in 1918S, which was almost 

| ec led by R sv and Cornil | 13., ving passed fi me 

l to ne Ro sv and nil contirmed t a 1OSIS 

\ nl nat f ent o one Oo th ene | erves 
| du I case is of interes { it Ww non-familial: the 


flect a . limbs l at etime ol « nat oO years alte 

ns Was asymmetrical itfectit the lef per and 

th h Kypho-scoliosis was absent: the pupils were 
there nystagmus. Intentional tremor, however, \ nt 
supinato nd ankle-jerks were absent, the triceps-je ks present, th t 

pre but he lef eebl Inte ttent shooting pains | been 
perienced in the lower limbs, but the only sensory disturbance wa n the 
in of the left ulnar nerve. The spinal fluid showed 5 cells per ¢.mm., and 


| 
positive Wassermann reaction (the W.R. however was gggprted negative by 
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Dide and Courjon). Roussy and Cornil regarded the histological appearances 


in this case as a sufficien 


as analogous. They met tion also a recorded by Chirarini: and N itZarl, 
wh c Was a sting by the alse nce ol anv sensol cdisturbanes , Lhe Cast 

clinieall corresponding with the ¢ hareot- Mari Tooth iisease | diagnosis 


was determined by pathological examination, 


es 17 2] Dide at Courjon Ld in 1919 rey ted five new cases 
Ne neo tl ese Gonhrimed O tutopsy nor \ the ¢ ( ls 
bear critical examination in comparison with the « S ly reviewed In 
Case | there was unilateral ulnar paresis with t ! f nerve in tli 
olecran groove: in Case 2 atrophy of the left | ‘ ch 
ening median ill nerves, but v | ( litie ( eflexes 
In seo atrophy | the ntrinsi¢ les ¢ bine S not th 
thickening of the Inar nerve In Case 4 ve Was atro} the uppel 
limbs, with ape-like nds, and als e Sl muscles of t ee no loss 
f tendon-jerks, no sensory loss, but thicker of the. nd ulnar nerves 
in Case 9 here is distal wasting o ipp | r i bs, no loss o 


trophic neuritis a boy, aged 18, seen in his third atta 7 main cliniea 
features were a subacute f polyneuritic symptoms extensi 
paralysis, tingling in the extremities without objective sensory loss and abolition 
ot t ndon jerks rec ery con ( th end ( nie 
The peripheral nerve trunks were hard, enlarged and ter » ment 
ot subcutaneous nerves was observed No patholo cal examination was mace 
and in the absence of such verification this case cai rdly be accepted as a 
true Instance of the disease under discussion, for a recurrent toxic « niective 
polyneuritis might well leave in its wake some thicker und tenderness of the 
peripheral nerve trunks 
Cu Souqdues LO26 the case « WO 1a 58 
n ym the disease appears to have begun in childhood fecting the fe. 
na} ressing ery ] \t thre fate ot put ( I n ( eN ere 
itrophy and almost complete paralysis ll muscles below t nees L ol 
the museles of the hands The thighs were affected but » a lesser d et 
Che imbs rom the hands were norn il \ll tendon ref! Ss una 
the plant responses were abolished Fibrillation nt fected 
museles The paralysed muscles showed no respon » faradisn se less 
itfectead partial R.D. There was s t b ennit 301 ry cas bance ol 
perlp | puplis were ne t i been n lig tr ng 
pains and othet subjective sensory disturbance Cher ere no signs ol 
cerebellar defect and no spinal deformity. The clinieal diagnosis was based 


upon the hypertrophy of the peripheral nerves, both palpable and visible. 


f 
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of the diagnosis. They refer to Long’s cas 

ees sensition or retlexes and thickening « median and ulnar nerve Without 

patios ical verification we feel tha none ol these ci uC pted 
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( a4 yA | Pat cal reports without clinical record were also given 
\I leand Bertrand (1918 ll of two eases, and by Souques ind Bertrand 
| one cas 


PATHOLOGICAL LITERATURE. 


The first account of the pathology of familial hypertrophic neuritis 


was that of Dejerine and Sottas |3] in 1893, -who obtained their 


material from their first published case. ‘The autopsy on the case 


vhich Gombault and Mallet |7 had recorded four years previously had 


revealed a pathological picture similar to that described by Dejerine 


Sotta 
tt 


as, but Gombault and Mallet insisted in their paper on 
cribing the peculiar lesions of the nerves to a sequel of the tabetic 
ess in the spinal cord. If the clinical diagnosis of tabes in this 
se is questioned there can be no doubt that Gombault and Mallet 
irst to describe the pathology of hypertrophic familial 


itis; they, however, failed to recognize it as a new pathological 


Since 1893 about nine cases of hypertrophic familial neuritis have 
me to autopsy of which there are records of the changes in the nervous 
stem In addition there have been two cases (Schaller |14|, and 

issy and Cornil | 13) in which a biopsy has been performed on one 
{ the hypertrophied nerves. The principal pathological findings have, 


th 


he main, been remarkably constant, varying only in degree 
The complete extent of the lesions and their significance have not 
t, however, been accurately determined. The earler observers 
iboured under the disadvantage of restricted technical methods, 
Ist later workers have seemed to confine their attention to the 
vestigation of lesions by one or two of the most modern methods. 
r this reason, and also in view of the small number of cases reported 


ithologically, it appeared worth while to make as complete an exam- 


tion as possible of our case of progressive hypertrophic polyneuritis. 
[t is here convenient to summarize the pathological changes hitherto 
rded in this disease ; 

(1) The nerves.—Pathologically the characteristic feature of the 
is the great increase in volume of the peripheral nerves. ‘This 


rease in volume is greater in some nerves than in others. Mars 


nd Bertrand 11 remarked that whereas the median nerve was 


elatively thin, the radial was the size of a normal sciatic. Boveri | | 


uund the diameter of the sciatic nerve 5 cm. below its exit from the 


elvis to be 18-19 mm. Some authors have found the cranial nerves 


_ 
entity. 
1) 
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to share in the increase in volume (e.g., Dejerine and Thomas). 
These authors also found that the cervical sympathetic was greatly 
hypertrophied. 

The microscopical lesions found in the nerves can be divided into 
those which affect the interstitial tissue aud those which are incident 
upon the nerve fibre itself. The former do not ditfer essentially from 
interstitial hypertrophy in other forms of neuritis. Epineurium, peri- 
neurium, and endoneurium have all been found increased in amount by 
various authors, though there has been some difference of opinion as to 
the relative increase in each of these. Dejerine and Sottas described 
the interstitial hypertrophy as occurring most in the perineurium 
Yokomori | 17) confirmed this, but Souques and Bertrand |15_, on the 
other hand, stressed the hypertrophy of the endoneurium. But, as 
Marie and Bertrand point out, the great increase in volume of the 
nerves is due in some cases, not to the thickening in the interstitial 
tissue, but to an increase in tissue derived from the nervous elements. 

The characteristic and outstanding lesion described in this disease 
is the hypertrophy and proliferation of the sheath of Schwann 
Gombault and Mallet recognized this, and subsequent workers have 
confirmed their finding. The changes in the sheath of Schwann vary 
from simple hypertrophy with increase in nuclei around a single nerve 
fibre (Yokomori), to extensive proliferation and coalescence into masses, 
which may contain numbers of axis-cylinders (Marie and Bertrand) 
or the proliferating sheath may become flattened out into layers 
which appear imbricated and have been compared to the section of 
an onion (Dejerine and Thomas | 4|, Roussy and Corni! {15}, Boveri | 1 
Souques and Bertrand [16].) Marie and Bertrand {11} have described 
what they consider an intermediate stage between these two extreme 
forms of proliferation. In the nerves of their cases they found masses 
of a tissue which was multinucleated and contained many thin unmye- 
linated axis-cylinders. The fact that these multinucleated masses 
contained numbers of axis-cvlinders was held by Gombault and Mallet, 
and later by Souques and by Roussy and Cornil, to be evidence that 
these bare axis-cylinders were attempts at regeneration of the nerv 
tibres. 

Souques and Bertrand differentiate the swelling and proliferation of 
the sheath of Schwann from that of the interfibrillar connective tissue 
or sheath of Key and KRetzius, which lies outside the sheath of Schwann 
and in apposition to it, and which is greatly hypertrophied in this 


disease (Souques and Bertrand, Roussy and Cornil). 
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In every recorded case the myelin sheaths have been few in number 
n the peripheral nerves, many fibres being completely devoid of myelin 
Dejerine and Sottas noticed that this loss of myelin was greater in the 
distal part of the nerve than in the proximal part. There has been 
nore diversity of opinion about the condition of the axis-cylinders in 
the peripheral nerves than about any other lesion. Dejerine and Sottas 
found that most axis-cylinders had disappeared. Souques and Bertrand 
bserved some degeneration of the axis-cvlinders with fragmentation, 
the fragments often ending in an arborization which was strongly 
rgentophil Marie and Bertrand came to the conclusion that although 
me axis-cylinders were swollen and others appeared rather thin, they 
were, in general, well preserved. Yokomori decided that the axis- 
cylinders were relatively normal in the neighbourhood of the spinal 
yd, but very scanty peripherally, with occasional swellings in part of 
their course. They might even disappear completely toward the end of 
the nerves. 
(2) The nerve roots and cauda’ equina.—Gombault and Mallet, 
Dejerine and Sottas, Souques and Bertrand and Dejerine and Thomas 
n both their cases described an appreciable macroscopic thickening of 
he cauda equina, but to Boveri and to Yokomori the cauda equina 
ippeared normal. Neither did these two authors find the nerve roots 
hypertrophied. The other writers quoted above found a thickening of 
both anterior and posterior roots. ‘The lesions in the roots were similar 
those in the peripheral nerves, but more intense (Marie and 
Bertrand, Dejerine and Thomas), especially the demyelination (Dejerine 
d Sottas, Gombault and Mallet), and the formation of “ onion bulb” 
isses (Marie and Bertrand) Dejerine and Sottas found these changes 
most extensive in the anterior roots of the cauda equina 
3) The spinal ganglia.—The lesions of the spinal ganglia have been 
tudied especially by Marie and Bertrand and Souques and Bertrand. 
Marie and Bertrand detected many signs of degeneration in the 
‘anglion cells. In some the nucleus had entirely disappeared, in others 
neurofibrils had disappe: red from part of the cell body, whilst in 
thers the cell had taken on a pseudo-amceboid form. Around most ot 
the nerve cells there was an increase in satellite corpuscles. No 
ntion is made of the presence of any masses of tissue derived from 
the sheath of Schwann or capsule cells in the ganglia. 


Souques and Bertrand noted changes only in the lumbar and sacral 


iunglia, the dorsal and cervical appearing normal, though the latter 


were macroscopically hypertrophied. These authors mention multipli- 
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cation of the capsular nuclei and hypertrophy of the extracapsular 
layers of cells. ‘They also describe various stages of degeneration of the 
ganglion cells, up to the final stage of a mass of amorphous cellulat 
tissue surrounded by satellite corpuscles. The ganglion cells, although 
most of them showed degenerative changes, were normal in number 
Dejerine and Thomas | in their second case reporte da decrease in 
the number of ganglion cells, with atrophy of those remaining, and 
hyaline degeneration of the blood-vessels Gombault and Mallet 
observed interstitial changes in the ganglia similar to those occurring in 
the roots, but normal ganglion cells. 

(4) The spinal cord.—Degeneration of the posterior columns of the 
spinal cord has been described in all the recorded cases of this disease, 
and is considered to be a sequel to the pathological process in the nerves 
Dejerine and Sottas first noticed that the degeneration was most severe 
and extensive in the lumbo-sacral region. In the dorsal and cervical 
regions the column of Goll only was affected, the column of Burdach 
escaping. ‘This was confirmed by Dejerine and Thomas, Souques and 
Bertrand, and Marie and Bertrand, though Boveri and Yokomori found 
that the degeneration was present only in the inner part of the column 
of Goll throughout the cord. In Boveri's case the crossed pyramidal 
tracts, the direct cerebellar and the direct pyramidal tracts also appeared 
pale when stained by the Weigert-Pal method, but Boveri himself 
suggested that this apparent degeneration was due to an error in 
technique. 

Marie and Bertrand and Souques and Bertrand traced the degenera- 
tion of the posterior columns up as far as the nucleus gracilis in the 


medulla. No lesions have been discovered above this level. Yokomori 


+ 


has described an increase in neuroglial tissue in the posterior columns 


of the cord. Other writers make no mention of neuroglial reaction 


There has been some difference of opinion as to the condition of the 
anterior horn-cells in the spinal cord. Dejerine and Thomas described 


atrophy of a certain number of them, but considered that most were 
normal. Boveri also observed atrophy of the cells, but was not com- 
pletely satisfied with his methods of examination. Yokomori found that 
they were much diminished in number, whilst those remaining were 
atrophied, especially in the dorsal region; though the neurofibrils 
running through them appeared to be thickened. Souques and Bertrand 
also described a diminution in the number of anterior horn-cells, many 


of which exhibited all the signs of an acute cytolysis. 


(5) The muscles—All observers agree that in muscles atr phied 
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kindly wrote a letter in reply to inquiry which, in view 
which it contains, we quote in full. 


“ T will be only too glad to give you the history 
the varied members of the H. family, and if you fir 


vour investigations, I should be glad if you would 


The father died of tubercle, the mother ¢ old 
died of asthma and tubercle. The diagnosis ese 
detinite. One sister, about 55, is alive and fairly wel 

The following three 1 sister and two brothers I] 
creat difficulties in diagnosis and in tact they were not 
at all 

The sister, \ ) sai Shol me he es 
With acute diarrhia, the heart was « ited, re 
albumen in the urine \t the time I did not r t 
case, but getting the histo y alter her ce ith frou 5 
must have suffered in t sume Way as the brothers 

The symptoms in t e two brothers attended 
to save time I will describe them togethe: | st 
tiredness in legs and lack of sleep then shoot ! ns 
legs which were very severe nad symypt s exact ] 
neuritis developed. There was no evidence of al 
the teeth Were very septic and thr Was 
streptoeoce! In fiwces The urine was quite N 
tbnormal nature was found. The teeth were ext te 

n symptoms followed 

The patient gradually got worse e pain more 
hecame very thi The heart, lungs, and ot ( 
healthy This state ! 
vomiting set in, and protus diarrha \ y OTTeNsI\ 

( ill no ¢ yntrol both thes svu oms cont 

the end Othe symptoms tion 
uncol sness lasting trom © 10 ( I 

sion great adistaste tol | nad vel l | 
the same—olten a vreat de l'o { 
became dilated and a trace of albumen appeared in t 
showed nothing 

Bot brothers had absence 1 te 
n tbundant gro ot Gaaertner s 
of pancreatic dene ne\ 

l understand a post rtem exam tr Was done ¢ 
died in King’s College Hospital. They n 
tbnormal except a little fluid in the chest 

1 could not get an itopsy on the second brot 

Di C. Newnu bh, ol King’s College Hos) t 
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wing extract from the notes on the case of the youngest brother, who died 


that hi spital it the : f 52 


“FE. H. was in this hospital from 29.12.22 to 16.1 93. He had 
chronic colitis and neurasthenie symptoms, but with a true peripheral 
neuritis n the legs. The re Was excess ol streptococc! in the feces. 
He died suddenly of cedema of the lungs. At the post-mortem 
examination the heart was absolutely normal, the lungs were cedematous 
ve The brain was normal. There were 
patches of degeneration and replacement fibrosis in the zona fasciculata 
hetic ganglia; also patches of 


eplacement fibrosis in the lemol il and external poplite al nerves He 


d cedema and trophic changes in the skin of both feet.”’ 
"he pa looked wasted partic ilarlv in the 
tremities He had been bedridden for some months and was unable 
ind uy without support In deseribing his condition he explained 
legs and vere nest ic to | t touch, heat and cold, but at the 

me he suffered with burning pains on the soles of his feet 


were ly ble } urmurs e | bi 
dlastohe 60 1 en cent white cell 
) per e.mm., red cells 4,200,000 per e.mm Che differential count normal 


\limentary svysten His tongue moist and clean. All teeth had been 
cted some years before for pyorrhcea alveolaris. No pigmentation was 


in the mouth. The liver and spleen were not palpabl 


I yn of twees \cid to lit us ~ nt excess fatty 
oa bules and striated meat fibres No lack of stereobilin 
to} n LIVE 
eu cal examination of fweces Cultures gave a mixed wet 
( nd 
ction S eal Marked hypochl vdri h me free hydro 
cid at t end of two irs 


Was ! ( rbanee Ul respi ry svs 
| yous system Inte nce Ss rmal and | ippeared to have 
! ry There was no speech detect Tl visu fields ere nor! | 
\ ute \ 3 ra on ¢ Slate T ep } Is es na 
n ¢ 1 react iin ecommodatt Du the 
light was sluggish, particularly of the right I’) ilar move 
( land normal, and there was no nystag s Che tunctions ot 
re} nerves were unaffected 
Sensation was normal on the head, p late, trunk and upper extrem ties. 


he lower limbs there was loss of tactile discrimination below the knees. 


3 
Cardiovascular symptoms: The apex beat could not be felt; the heart 
e blood Wassermann was negativ 
An alimentary X showed no abnormality. The urine was normal, and 
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Sensibility to pinprick was diminished over both legs to about 3 in. above the 
knees. To cotton wool he was anesthetic over the feet and on the front of 
the legs. He was unable to distinguish between heat and cold on the feet 
and legs. Deep pressure on the muscles caused some discomfort. Vibration 


Fics. 1 and 2.—Hands of patient C. H., showing wasting of intrinsic muscles. 


sense Was within normal limits, and the sense of position in the joints was not 
impaired except in the big toes. He was unsteady in the Romberg attitude, 
but his legs were so weak that they could scarcely support the weight of his 
hody. 

There was marked general muscular wasting, but the following groups were 
especially affected: The intrinsic muscles of the hands, including the thenar 


i 
j 
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ind hypothenar eminences ; the flexors of the wrist and fingers, especially on 

e left: the quadriceps femoris, anterior tibials and intrinsic museles of the 
eet. The hand grips were weak. The other muscles of upper limbs and the 
nusculature of the trunk were relatively normal. The extensors of the knees 


vere weak and he was unable to stand unsupported. Dorsiflexion and plantar 


flexion at the ankles were feeble. There Was no power of voluntary move 


ent in the toes. Coarse fibrillary twitching was oceasionally observed in 


e quadriceps of both sides. 


Fic. 3. Lower limbs of patient C. H. showing generalized muscular wasting 
especially below the knees. The left foot is passively supported. 


The electrical reactions of the leg muscles were poor in quality owing to 
isting, and there Was partial reaction ot degeneration as they responded to 
dism and gave a slow response to galvanism. The thigh muscles gave 
er contractions and the reactions were normal, i.e., good response to 
dism and brisk contractions with galvanism. The muscles of the upper 
bs were not tested. 

Some of the peripheral nerves, viz., the ulnars, anterior crurals and external 
piite ils, were « asily palpable but not tendei Above the left clavicle there 
is some abnormal fulness due to the thickened cords of the brachial plexus 


X-ray examination showed that there was no cervical rib present 
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PATHOLOGICAL EXAMINATION, 
7 


The case came to autopsy on December 1, 192 There was found con- 


siderable atrophy of the muscles of all four limbs, more noticeable distally 


than centrally. 

All the accessible peripheral nerves could be easily palpated. On dis- 
section all the nerves were somewhat larger than normal, but their chief 
abnormality lay in their excessive firmness. The enlargement of the nerve- 
trunks seemed to be rather greater close to the ganglia, and there was little 
diminution in size as one passed peripherally from the gangha. The nerves 
proxin il to the ganglia did not appear to be much enlarged. The sanglia, on 
the other hand, were greatly increased in size in the cervical, upper dorsal and 
lumbo-saeral regions. The upper level of the enlargement of the ganglia was 
at the sixth cervical, the fifth cervical being smal 1 bot sides. There was 
a distinet difference between the size of the ganglia on the two sides in the 
cervical an ] uppel dorsal region, the eighth cervical ana first dorsal being very 
mueh larger on the left than on the right side 

On cross-section of the peripheral nerves it Was imposs ble to see the 


omogeneous and resembled a tendon 


individual fibres. The nerve appeared | 
xact measurements of two nerves were made: The musculo-spiral nerve 
at a distanee of 20 em. from the cord measured 8 by 4 mn The median 


nerve atl » sume distance measured 6 by ; } liameter ol 


the sciatic 
nerve throughout its extent appeared to be at least twice the normal. The 


cranial nerves did not seem to he increase a it Ze. The cauda « quina, hnowever, 


Was considerably thickened. 


MICROSCOPICAL EXAMINATION 


The periphera erves, Sections of the br: 

spiral, ulnar, and internal cutaneous nerves of the 1 were taken at definite 
measured distances from the spinal cord, 15 and 35 em. in e case of the 

nerves of the arm. The sciatic nerve was sectioned in the 
the tl igh and in the popliteal space. T ie staining methods employed were 
Weigert-Pal with carmine counterstain, Bielschowsky, Mallory’s 
blue-orange G. (modified), Scharlach : d iron hematoxylin with 
Gieson’s counterstain and the same stain with an eosin counterstain. 

methods were r staining the spinal ganglia. 
ections stained with hwmatoxylin and van Gieson’s counterstain 
the characteristic lesion was seen most clearly Nearly all the nerve- 
fibres appeared swollen and had an excess of nuclei. In between the nerve- 
fibres and separating them from one another lay ma of a non-nucleated, 
homogeneous substance which stained deep yellow with the van Gieson counter- 
stain. These masses for the most part lay irregularly distributed in the nerve- 
bundle, but in some nerves, especially in the most distal portion of the sciatic 
they seemed to be collected in a more regular f: Ion AS @ layer directly under 
the capsule of the nerve-bundle. \s regards the distribution of these masses 


in the various portions of the nerves examined, we found that they were more 
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Fic. 4.—Transverse section of median nerve 
stained by the Weigert-Pal method showing a 
plasmatic swelling directly under the capsule of 
the nerve bundle, A. Some nerve fibres appear 
swollen. There are some demyelinated fibres 
present, but myelination is relatively good as 
the section was taken from a high level in the 
nerve. The interstitial tissue is increased. 


Fic. 6.—Transverse section of cauda equina 
stained by the Weigert-Pal method. Two large 
plasmatic swellings are to be seen in the middle of 
the field, A. Many nerve fibres in one half of the 
field are poorly myelinated. 


Fic. 5.—Transverse section of sciatic nerve 
stained with hematoxylin and van Gieson. 
The shape of the nerve bundle is grossly 
irregular and there is much interstitial fibrosis. 
There are many plasmatic swellings present. 
some rounded and some irregular in shape. 
They tend to be collected around the periphery 
under the capsule, although some are irregularly 
distributed in the interior of the bundle. 


Oe 

Pt 


Fic. 7.—Transverse section of cauda equina 
at a higher level than Fig. 3, stained by the 
Weigert-Pal method. The nerve fibres are 
more widely separated than normal by fibrous 
tissue and there is much thickening around 
blood-vessels. Some nerve fibres appear 
swollen. 


To illustrate Dr. R. S. de Bruyn’s and Dr, Ruby O, Stern's paper. 
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numerous in the proximal portions of the nerves, whereas degeneration of 
mnvelin was more evident in the distal portions. The origin of these masses 
would seem to be an hypertrophy of the sheaths of Schwann, although no 
definite intermediate stages between the swollen sheath around a single nerve- 
tibre and these non-nucleated masses could be determined. We can only 
assume that these masses are formed of swollen sheaths of Schwann which have 
coalesced and in which the axis-cevlinders, myelin sheaths and nuclei have all 
degenerated, smee we could nowhere find traces of degenerating nuclei, myelin 
sheaths or axis-cylinders inthe masses. Very oceasionally a thin axis-cylindei 
night be seen in the periphery of a mass, but not more often than was a blood 
vessel Boveri described similar masses of a homogeneous tissue, which 
stained deep red with eosin, in the peripheral nerves. The masses which we 
have found also stained red with eosin and would appear to be identical with 
wose Observed by Boveri. He gave no opinion as to their origin. Careful 
search for the ~ onion bulb,” laminated masses regarded by the majority of 
riters as the characteristic lesion in the peripheral nerves failed to reveal 
them. Nowhere could we find any suggestion of either a laminated or a 
ucleated mass. We have felt it necessary to give a name to the homogeneous 
ssue which we have found present constantly in the peripheral nerves, and 
also, as will be seen later, in the ganglia lo obviate any possible objections to 
the use of a ce scriptive term, issuming the tissue to have a certain mode of 


igin, we propose to eall the substance of which the masses are composed 


plasmatie substance,” which is deseriptive only in that it assumes the mass 
contain protoplas) We have called the masses of tissue ~ plasmatic 
ellings 


Bielschowsky preparations demonstrated these plasmatic swellings well 
They appeared somewhat argentophil, though not so strongly as the axis 
( ylinders, none ol whicl could he seen to entel the swellings. Axis cy linders 


were either pushed to one side and ran around the plasmatic swellings, or they 


became broken off at the edge of the swellings, where they formed small, 
terminal, strongly argentophil bulbs. Apart from these interruptions the axis- 
evlinders seemed relatively normal They were certainly not increased in 


number. In a few fibres they appeared rather thin and oeceasionally small 
bulbous swellings could be seen on them The Bielschowsky method also 
showed very plainly the hypertrophy of the interfibrillar reticular tissue o 
sheath of Key and Ret zius. The wavy fibres ol this sheath could be seen 
surrounding the plasmatic swellings, but never transversing them. These 
ves were sometimes a little difficult to distinguish from the axis-evlinders, 


ugh usually the latter were easily distinguished by their straighter course 


“a 


In sections stained by the Weigert-Pal method the plasmatic swellings 
ppeared as colourless areas which did not take the carmine counterstain, and 
n which no trace of myelinated material could be made out. Many fibres 
were seen to have lost their myelin sheaths and, as we have previously 


nentioned, this was particularly evident in the distal portions of the nerves. 


nd thieker diameter. 
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In the median nerve, for example, at a distance of 15 em. from the spinal cord 
myelination was almost normal, but 35 cm. from the cord a large number of 
demyelinated fibres were present. 

In Seharlach R. preparations the plasmatic swellings did not stain, but in 
several of them minute droplets of orange-red, fat-staining material were to be 
seen. No droplets of fat could be seen in the nerve fibres. 

By the anilin blue-orange G. method the plasmatic swellings stained a 
deep blue, quite distinct from the paler blue of the interstitial collagenous 
tissue. 

Changes in the interstitial tissue were seen to the greatest extent in the 
sciatic nerve. In this nerve all the connective tissue' coats of the nerve-fibre 
were greatly thickened, but the perineurium appeared to be the most affected. 
The chief thickening of the whole nerve was, in the sciatic, due not to the 
presence of the plasmatie swellings, although numbers of these were present, 
but to the large amount of interstitial tissue between the nerve bundles. The 
nerve bundles themselves were grossly irregular in shape. This irregularity 
was probably caused partly by the shrinkage of the nerve bundles and partly 
by the irregular distribution of the interstitial tissue. The hlood-vessels 
in the nerves were thicker than normal, the adventitia especially being 
hypertrophied. 

The spinal ganglia.—Sections were taken from the lower cervical and upper 
dorsal ganglia, and from the fifth lumbar and first sacral ganglia. Similar 
lesions to those in the peripheral nerves were found in the ganglia, although 
the interstitial changes were not so intense. Plasmatic swellings were found 
in all the ganglia. They occurred in two distinct positions: (1) in between 
the nerve fibres, where they could be seen forming globular or oval masses 
resembling those in the peripheral nerves ; and (2) in relation to the ganglion 
cells. Here they appeared to arise within the capsule cell layer, and various 
stages in their formation from these cells could be made out. The earliest 
stage seemed to be a swelling of the capsule cells with multiplication of their 
nuclei. Ina large number of cells the process was arrested at this stage and 
the condition therefore approximated to that described by Souques and 
Bertrand. In other cells, however, the cells became more swollen, and in 


their cytoplasm there appeared a mass of homogeneous material, staining deep 


yellow with van Gieson, which was identical with the plasmatie substance. 


The nuclei disappeared at this stage, and in the next stage the cells became so 
distended that their walls collapsed and adjacent cells coalesced, forming a 
large plasmatic swelling. These swellings often indented the external limiting 
membrane of the ganglion cells, but could nowhere be observed to penetrate 
into the ganglion cells, although the cytoplasm of these cells appeared distorted 
as if pressed upon by the plasmatic swelling. 

We were able to confirm the degenerative changes in the ganglion cells 
that have been so frequently recorded. Some cells had undergone such 
extreme atrophy that they were distinguished from adjacent plasmatic swellings 
only by their staining reactions with van Gieson’s counterstain, or with the 
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Fic. 8.—Longitudinal secticn of the left 
first dorsal root ganglion stained with 
hematoxylin and van Gieson, showing 
plasmatic swellings among the nerve fibres 
resembling those in the peripheral nerves. 


Fic. 9.—Longitudinal section of the right first 
dorsal ganglion stained with hemaioxylin and van 
Gieson. Several rounded plasmatic swellings are 
to be seen in relation to the ganglion cells A, and 
others are present in between the nerve fibres B. 
Most of the ganglion cells are distorted in shape 
and have eccentric nuclei, and many are shrunken 
away from their capsules. 


Fic. 10.—Longitudinal section of the right first dorsal ganglion stained with 
hematoxylin and van Gieson, showing plasmatic swellings in relation to the ganglion 
cells. Three adjacent swellings are to be seen arising in the capsule cell layer of one 
ganglion cell A. There is hypertrophy of the capsular cells of other ganglion cells with 
plasmatic swellings A! in relation to them and an increase in the amount of interstitial 
tissue. One ganglion cell containing an excess of melanin pigment has become shrunken 
away from the capsule cell layer. Some plasmatic swellings between nerve fibres are 


also seen, B. 
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anilin blue-orange G. stain. Others showed slighter degrees of degeneration. 
Many cells were seen with irregular outlines, and in several the external 
membrane had become infolded. Eecentric nuclei and distorted nuclear shapes 
were amongst the commoner signs of degeneration observed. In addition, 
many cells contained an excess of melanin pigment in their cytoplasm. This 
was noted especially in the first dorsal ganglion. There was an increase in 
the number of capsule cells around most of the ganglion cells, and in the first 
sacral ganglion the interstitial tissue was also increased. Myelination was 
ood in the ganglia on the whole, though in each ganglion a few demvyelinated 
tibres could be seen, the position of which was quite independent of the 
plasmatie swellings. 

Nerve roots and cauda equinu.—The majority of nerve roots were well 
mvelinated. In a few, the early formation of a plasmatice swelling could be 
made out as a small, non-nucleated, homogeneous mass which gave the 
characteristic staining reactions of the plasmatic swellings, lying in between 
the nerve fibres. The nerve fibres themselves were somewhat swollen, but 
appeared relatively normal compared with the fibres of the peripheral nerves. 
There was a slight increase in the interstitial tissue 

The cauda equina showed much more extensive lesions than the other nerve 
roots. The interstitial fibrosis was particularly striking in some of the bundles 
of fibres, whilst a large number of fibres were devoid of myelin. There was a 
copious formaticn of plasmatic substance, which, even more than in the 
peripheral nerves, tended to be distributed just under the capsule of the nerve 
bundles. 

Spinal cord.—Only in the saero-coccygeal region could any very definite 
degeneration of the posterior columns be found. Otherwise, throughout the 
cord the posterior columns appear only slightly, if at all, paler than the other 
tracts when stained by the Weigert-Pal method. In sections stained by the 
Nissl method the anterior horn cells were for the most part normal in number, 
size and shape, but in the cervical and lumbo-sacral enlargements a few cells 
in the lateral group displayed signs of central chromatolysis with eccentric 
nuclei. As these lateral columns of cells supply the long nerves to the 


limbs, the affected cells probably corresponded to the nerve fibres in which 
degenerative changes were most evident. 

Bielschowsky preparations showed that the neurofibrils passing through 
the cells were normal. No cellular infiltration of the cord and no excess of 
neuroglial tissue could be determined. 

Sections of the medulla, pons, mid-brain and cerebral cortex all appeared 
normal. 

Musele Ss. Portions of the biceps brachialis and eastre wnemius were embedded 
n celloidin, stained by iron hawmatoxylin and counterstained with van Gieson. 
In sections of muscle stained in this way the picture was one of irregulai 
atrophy. Most muscle fibres were of fair size, but very small fibres were also 
present. The largest observed measured just over 8O#, the smallest having 


only their bare nuclei visible. The majority of the fibres were rounded, whilst 
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a few contained vacuoles in their cytoplasm. No fat replacement or other 
interstitial change was noted, and the condition was obviously one of ~ simple 
atrophy,’ due to nerve lesion. The vessels were slightly thickened. The 
nerves in the muscles proved of interest, as in between the nerve fibres 
were to be seen masses of tissue giving similar staining reactions to, and 
resembling in their structure, the plasmatic swellings in the peripheral nerves 
They were usually found under the capsule of the nerve bundle and in 
some instances they appeared to be centred on a blood-vessel. Most of the 
nerve fibres were poorly myelinated as though affeeted by a lesion at a high 
level in the nerve 
DIscUSSION, 

Clinically, the case we have recorded corresponds pretty nearly with 
the original description of Dejerine and Sottas. Our patient, as theirs, 
presented a polyneuritic symptom picture with wasting, weakness, and 
sensory loss of peripheral distribution. In both, the pupils were small 
and reacted sluggishly to light (the Argyll-Robertson pupils observed in 
their second case must be disregarded for the reasons already given). 
Coarse fibrillation and partial R.D. were common to both. In both a 
history of lancinating pains was obtained. In both a striking family 
history of the disease was present. Certain features present in the 
Dejerine-Sottas cases, namely kypho-scoliosis, nystagmus inco- 
ordination of the upper limbs, were absent in our own. On the other 
hand, the history of the disease in our patient differs in the most striking 
manner from that of the Dejerine-Sottas cases and from all others since 
described. Our patient died within three years of the onset of his 
malady, as did his two brothers and one sister who appear also to have 
been affected by it. Severe diarrhawa was an early and _ persistent 


symptom in all the cases of this family; in our case the test meal showed 


there appears to have been a deficiency of acid in the gastric juice 

On the pathological side this case conforms in some respects to those 
which have already been described. The hypertrophy of the peripheral 
nerves, due in part to thickening of the interstitial tissue, and in part 
to the new formation of masses of tissue derived from the sheath of 
Schwann, the amount of demyelination in the nerve fibres and the 
changes in the cells of the spinal ganglia resemble the classical patho- 
logical picture. [ut there are several points of difference in our case 
The presence of masses of non-nucleated tissue, however derived, in 
relation to the capsule cells of the ganglia, has not hitherto been re- 
corded ; neither could we find any reference to the condition of the nerve 
fibres in the muscles. Apart from these additions to the histological 
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study of the disease, there are certain differences in our observations 
which seem to point to the fact that this case may have been of a slightly 
different pathological type from those previously described. The com- 
plete absence of the “onion bulb” masses in the peripheral nerves, 
which other writers have considered a characteristic feature of the 
disease, and their replacement by definite non-nucleated, homogeneous 
masses, varying in size, and derived apparently from hypertrophied cells 
of the sheath of Schwann, would suggest that in our case either a 
slightly different process affected the peripheral nervous system, or that 
we have observed a different stage in the same morbid process. 

The absence of any marked degeneration in the dorsal columns may 
be due to the relatively short history of the case and to the early nature 


of the disease in the dorsal nerve roots and ganglia. At the same time 
the absence of “onion bulb” formations and the curious plasmatic 
swellings found in the nerves seem to constitute qualitative differences 
between the pathological process in this case and that found in the 


majority of cases previously recorded. 


(1) The original paper in which Dejerine and Sottas reported two 
cases of the disease, which they were the first to name hypertrophic 
neuritis, has been summarized in some detail 

2) These two cases were brother and sister, but in view of an 
solated case already reported by Gombault and Mallet (under the title 


if tabes) Dejerine and Sottas did not regard the malady as essentially 


(3) The clinical picture described in the cases of Dejerine and Sottas 


was that of a slowly progressive polvneuritis with both motor and 


(4) The pupils were small in both their cases. In one case they were 
Argyll-Robertson. This patient, however, was known to have had 
syphilis six years previously. This point, which appears to have escaped 
the notice of most subsequent writers on the subject, is of particular 
nificance since this is the only case we can discover in the literature 
n which the Argyl!-Robertson pupil was observed. The miosis observed 
in this and other cases, including our own, is almost certainly due to 
in extension of the disease to the cervical sympathetic fibres in the first 
thoracic roots. 

(5) In Dejerine and Sottas’ first case no hypertrophy of the peri- 


pheral nerves or nerve trunks was noted during life. When this was 
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discovered post-mortem the surviving patient was re-examined with 
especial attention to the point, and it was noted for the first time that 
all the palpable nerves were increased in volume. 

(6) Thus of two signs which have come to be regarded in some of 
the modern textbooks as characteristic of the malady, one, the Argyll- 
Robertson pupil, is shown to have no value; the other, hypertrophy 
of the accessible nerves, may be inconspicuous, and may be observed 
only if especially looked for. 

(7) A critical review of the cases subsequent, reported, based 
primarily upon those in which the diagnosis has been confirmed by 
pathological examination, shows that the polyneuritic picture may vary 
in type and distribution. Thus the upper or lower limbs may be 
in different cases more, or less, severely affected, and whilst as a rule 
sensory and motor symptoms develop pari passu, the one group may 
precede or overshadow the other 

(8) In addition to the polyneuritic signs, certain others, such as 
kyphosis, nystagmus and motor inco-ordination, were observed by 
Dejerine and Sottas in their two original cases and are recorded in a 
certain number of those subsequently reported. 

(9) The age of onset in nine of the fourteen cases in which this 
point was ascertained was under 21 years. In the remaining tive the 
disease began at the ages of 26, 39, 40, 44 and 50. 

(10) A familial history is recorded in four pairs of cases out of a 
total number of seventeen cases which we have accepted as genuine 
examples of the disease. 

(ll) The course of the disease has in all cases previously recorded 
been slowly progressive, and death has occurred from intercurrent 
disease. 

(12) The case which we record is that of a male whose symptoms 
began at the age of 49. The polyneuritic symptoms progressed rapidly 
and were associated with severe and intractable diarrhoea. The patient 
died three years after the onset of his illness. Krom the information 
given by the family physician it appears that one sister and two brothers 
of the patient died with a similar disease. 

(13) The outstanding clinical features of the case were the signs of 
a severe polyneuritis, both motor and sensory, with major involvement 
of the lower limbs. The pupils were small but reacted sluggishly to 
hight. The cords of the brachial plexus and the peripheral nerves 
were easily palpable and thought by some observers to be thickened. 

(14) The pathological changes were mainly incident upon the peri- 
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pheral nerves and spinal ganglia. The degeneration of the posterior 
columns of the spinal cord described in every case hitherto reported, was 
almost completely absent in our case. In the peripheral nerves both 
interstitial and neural elements were hypertrophied. In the distal 
portions of the nerves there was much loss of myelin. 

(15) The characteristic feature of the disease process in the nerves 
was the presence of masses of non-nucleated tissue which appeared to 
rise from the sheath of Schwann and, fusing, formed larger masses. 

(16) Earlier stages in the formation of these masses were seen in 
the spinal ganglia both in relation to the capsules of the ganglion 
cells and to the nerve fibres, and also in the fine intramuscular nerves. 

(17) The appearance of these non-nucleated masses does not corre- 
spond with any pathological appearances in the peripheral nerves 
hitherto described in this disease and may represent an earlier stage or 


possibly a slightly different process. 


We wish to acknowledge our indebtedness to Dr. J. J. Conybeare 
for permission to publish the case and enabling us to obtain the post- 
mortem examination; to Dr. C. P. Symonds, who suggested the true 
liagnosis at the bedside and has helped us in reviewing the clinical 
literature ; to Mr. J. W. Shackle for a translation of Hoffmann’s paper ; 
ilso to Dr. Charles E. Ham, for providing us with the family history, 
ind to Dr. C. Ek. Newman for notes of the brother who was a patient in 
King’s College Hospital. 

To Dr. J. Godwin Greenfield we wish to express our gratitude 
for his interest in the pathological investigation of the case and 

uw his valuable advice on the interpretation of the pathological 


findings. 
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A CASE OF RELAPSING INTERSTITIAL HYPERTROPHIC 
POLYNEURITIS. 
BY WILFRED HARRIS, M.D., 
AND 
WILFRID D. NEWCOMB, M.B. (CANTAB.) 


(From the Wards and Pathological Department of St. M 


SoME of the pathological specimens of the case on which this paper 
is based were shown three years ago at the Pathological Meeting of the 
Neurological Section of the Royal Society of Medicine, on May 13, 1926. 
The opportunity is now taken of publishing the case at the same time 
as Dr. de Bruyn and Dr. Stern’s somewhat similar case, a point of 
considerable advantage to those interested in studying the subject. As 
these authors are dealing fully with the literature, we have avoided 
unnecessary reference to previously published cases 

Clinically, our case may be said to have resembled a relapsing o1 
recurrent polyneuritis, which was the diagnosis made during life, as the 


man was well nourished, with big limbs, and no observation of the nerve- 


trunks being enlarged was made during life. Indeed, the great size of 
the nerve-trunks and of the spinal roots was a surprise to us at the 


autopsy, the sciatic nerve being so large, 1) 1n. in diameter, that when, 
six days after death, it was shown at the pathological meeting, a 
pathologist of experience humorously suggested that we had brought 
down a bullock’s sciatic nerve in place of a human specimen. <A _ photo- 
graph of the nerve, cut at the level of the lower border of the gluteus 
maximus, placed beside a corresponding portion of the sciatic of another 
man who was rather larger than our patient (fig. 1), illustrates well 
its great increase in size, even though it had shrunk considerably 
owing to fixation. 

Although the pathological specimens of the nerves in our case 
resemble both macroscopically and microscopically those originally 
described by Dejerine and Sottas, and by Dejerine and ‘Thomas thirteen 
years later, yet clinically our case differs greatly from these. Their cases 
were familial: a brother and sister who were affected by the disease in 
childhood had clawed hands and feet, kyphoscoliosis, Argyll- Robertson 
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pupils and suffered with ataxy and severe shooting pains. Gombault and 
Mallet’s case, published in 1889, was diagnosed as one of juvenile tabes, 
but resembled those of Dejerine and Sottas. Marie’s case also had 
kyphoscoliosis and partial loss of the pupillary reactions to light, but 
itaxy and shooting pains were absent. These cases might easily be 
mistaken for juvenile tabes, and have to be distinguished from 
Friedreich's disease and from the Charcot-Marie-Tooth type of amyo- 
trophy. loussy’s case, published in 1919, more nearly resembles our 
case in the age of his patient, 44, the absence of deformities, and the 
normal pupillary reactions 
Our case, however, differs from all those hitherto published with 
necropsy, in that the chief clinical feature was recurrent attacks of 
paralysis resembling polyneuritis during six years, with complete 
recovery between the attacks of paralysis. His last attack of weakness 
is progressive for twelve months, with muscular wasting and foot- 
drop, and at the end there occurred attacks of choking, severe dyspnoea, 
und finally paralysis of the diaphragm, possibly due to the marked 
legeneration found later in the roots of the vagus and phrenic nerves. In 
1897 Sorgo described a case of recurrent polyneuritis in a man of 50, in 
which a fatal result followed three attacks of paralysis at intervals of a 
few months, death resulting from involvement of the respiratory nerves 
nd paralysis of the diaphragm. Obstinate constipation was a feature of 
the case kixtensive disease of the vessels was found in the nuscles, 


peripheral nerves and cord, due chiefly to thickening of the middle coat 


ith narrowing of the lumina. ‘There was no lesion of ganglion cells. 


ult degenerat ve atrophy of the muscles and nerves. The man had 
uffered from syphilis many years before, and the vascular changes were 
ittributed to this; Sorgo noted that the symptoms were much more 
evere than could be accounted for by the microscopical findings, and he 
ssumed widespread dynamic change in the cells of the central nervous 
system. His case showed no hypertrophy of the nerves and the 
pathological changes are entirely different to those in our case, the 
resemblance between them being limited to the recurrent attacks of 
polyneuritis and a fatal termination with respiratory paralysis 
Nattrass has described a case with three attacks of polyneuritis at 
ntervals of several years, in which the nerve trunks appeared to be 
palpably enl urged during life; his patient recovered. 
>. 152.a seaman in H.M. Navy, served during the Warin a destrove 
he North Sea, being in perfect health. In 1919, when aged 45, he was 


lemob lize d, in soon atterw irds he ha l a nervous breakdown. pl 
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of weakness of the legs with unsteadiness of gait, especially in the dark, and of 
tingling and loss of sensation in the tips of his fingers. These symptoms 
cleared up after several weeks, but he had later had four similar attacks, with 
complete recovery in the intervals. In March, 1925, similar symptoms again 


vradually developed, followed by weakness of the feet and hands, anda sensation 


of pins and needles in the hands and feet. He began to find difficulty in 
distinguishing coins in his pocket and to drop things, and the muscles of the 


hands began to waste. His arms beeame so weak that he could not raise then 
at the shoulders, and the muscles of the legs:;wasted and the feet became dropped. 
There was never any pain, nor any weakness of the sphincters. On applying to 


the Navy Board for a pension on account of his bad health, he was refused on 


the ground that he was suffering from progressive muscular atrophy, which was 
unconnected with his service inthe Navy. During February, 1926, he improved 
slightly in his general strength, though he had several slight attacks of ehokin; 
These attacks are of interest in view of the severe attacks ot ayspnaa and choking 


which developed in the last few days of his life. There was no history of any 
similar disease in other inembers of his family 

One of us was asked to see him on \pril 1, 1926, and he was admitted to 
St. Mary’s Hospital on April 14. He then had a steppage gait, with complete 
bilateral foot-drop, and also considerable weakness of the gastrocnemii and o 
the flexors of the toes. Flexion and extension of the HIps i nd knees were only 
slightly weakened. The abdominal and trunk muscles were fait In his arms 
the deltoids were weak, so that the arms could not be completely abducted ; 
the shoulder, and flexion of the forearms was also feeble. The supinator longus 
was thin and small. There was slight wrist and finger drop on both sides, 


and the intrinsic hand muscles were notably wasted. The grip was poor, and 


there was well-marked intention tremor of the arms. The movements of his 
chest were good, the pulse 84, and the heart normal His pupils reacted 


normally to light, and slight nystagmoid jerkings of the eyes were observed on 
lateral movement. 

Sensation. There was slight numbness of the nger tips net e Was 
apt to let small objects slip from his fingers, but there was no objective 
loss of tactile sensation or to pin prick on the hands or arms, trunk. o feet 
and legs. 

Reflexes. Knee-jerks and Achilles-jerks absent. The plantar reflexes and 
all abdominal reflexes were also absent. There was no iffection of the 
sphineters. His urine was normal Klectrical testing showed full reaetion 
of degeneration in the leg muscles and in the extensors in the fore-arn 

Treatment by Inwassace and salvanism tothe muscles was ven on alternate 
days, and he was given injections of strychnine twice daily, commencing wit! 
‘5 gr. and gradually increased to ;'; gr. after tendays. His condition remained 
much the same until May 6, when he had three bad attacks of choking His 
pulse was irregular, its rate increased to 150 per minute, with respiration 36. 
He had considerable difficulty in breathing, and the diaphragm appeared to be 


paralysed. The strychnine injections were stopped, and morphia and atropine 
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were administered, but he never rallied, and he died at 3.20 on the following 
morning, May 7. 

A necropsy was performed ten hours after death, and the following 
is a summary of the findings :— 

A well-nourished man with several pedunculated fibromata on the 
skin of his back. The muscles of legs and hands were wasted. No 
thickening of the cutaneous nerves was noted. There was broncho- 
pneumonia with racemose areas of peribronchial consolidation, 
surrounded bv areas of collapse, in the lower lobes of the cdematous 
lungs, and parenchymatous degeneration of the liver, kidneys and 
mvocardium. 

Nervous system.—The brain, which was preserved unopened in 
{0 per cent. formol-saline, appeared normal externally. The cranial 
nerves were not noticeably enlarged 

Spinal cord in its membranes felt thick and elastic as if cedematous, 
ind the meningeal vessels were injected. On opening the dura the 
thickening was seen to be due entirely to a great increase in size of the 
nerve-roots, especially those forming the cauda equina, which had a 
curious purplish colour. ‘The posterior root ganglia were less con- 
spicuous than usual The left sciatic nerve was much enlarged, 
measuring 3°7 by 1°5 em. at the level of the lower border of gluteus 
maximus muscle. It had a swollen, soft glistening gelatinous appearance. 
On section each individual fasciculus appeared changed to a clear, partly 
translucent cord which, although feeling soft, was tough to cut. The 


fibrous tissue in the nerve-sheath and that between the fasciculi 


ippeared normal. A high bifurcation, shortly below the gluteus 
maximus, was present. The left median nerve showed similar 
‘hanges. 


The brain, spinal cord, sciatic and median nerves were preserved in 
10 per cent. formol-saline. Frozen sections were stained with Sudan-III 
ind hematoxylin, and by the Weigert-lal and Bielschowsky’s silver 
methods. Varaffin sections were stained with Ehrlich’s hematoxylin 
ind eosin, Weigert’s iron hematoxylin and van Gieson’s stain, Weigert’s 
elastin stain and neutral red, Mayer’s mucicarmine and toluidin blue 
for Nissl bodies. Some material was transferred to Miiller’s fluid, and 
ifter three months was embedded in paraffin and the sections prepared 
by the Weigert-Pal and van Gieson stains. Other blocks were fixed 
n Bouin's fiuid and the sections stained by Mallory’s acid fuchsin, 
aniline blue and orange G method. 

Microscopical appearance. Sciatic nerve.—The epineural fibrous 
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sheath appears normal, but the interfascicular fibrous tissue contains 
thin collagen fibres separated more widely than usual by oedema. 

The perifascicular sheaths are thrown into irregular folds owing to 
the shrinkage of their contents during the fixation and preparation of 
the sections. This shrinkage is a remarkable feature of the fasciculi. 
It causes diminution in size of the macroscopic specimen seen in the 


photograph of the Kaiserling preparation (fig. 1), where the nerve has 


shrunk from 3°7 to 22 em. in width. It is most marked in paraffin 
material, but can also be seen in frozen sections. ‘he folds are 
extremely irregular, giving the cross-sections of the bundles an 


appearance resembling a map of a rocky archipelago in which the 


islands have numerous capes and bays. A single fasciculus is seen in 
fig. 2. On the inner surface of the perineurium, and running from it 


between the nerve-fibres into the centre of the fasciculi, is a peculiar 
acellular clear material (a and /, fig. 2). 

The amount of this substance varies in different fasciculi and in 
different parts of the same fasciculus. Often it is thick and dense at 
one side () and thinned out into strands at the other (a). There is 
always more at the periphery, where it may reach 100 yu in thickness, 
than between the nerve-fibres. This substance stains faintly blue with 
hematoxylin, pink with neutral red, yellow with Van Gieson’s stain, 
bright pink with eosin, and orange with Mallory’s stain. A few lamelle 
in the more condensed portions can be stained with the Weigert-Pal 
method or with neutral red; hence it may be called amphophile, but its 
nature is quite unknown. The laminated appearance is probably an 
artefact due to fixation and dehydration. The substance is evidently 
the same as the clear interstitial substance described by Marie and 
Bertrand in their case | | 

Mixed with the amphophile substance there is a little mucinoid 
matter at the periphery of the nerve, and much more between the nerve- 
fibres. This stains with Mayer's mucicarmine in threads, as shown in 
fig. 4. There is also present a considerable amount of fluid coagulated 
by the fixative which scarcely stains. Thus the endoneurium is given an 
appearance similar to the subcutaneous tissues in myxcedema. 

The most noticeable change in the nerve-fibres is the formation of 
several more or less concentric layers of fibres giving the remarkable 
‘‘onion bulb’ appearance described by Dejerine and most other 
authors; it can be seen in fig. 3. This seems to be due mainly to a 
proliferation of the sheath of Schwann and its cells. The cellular 
proliferation is very great. As in the normal nerve, there is only one 
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Fic. 1.—Photograph of the affected great sciatic nerve A, together with ie 
one B, from a normal fat man. The cross-section shown in each case is : 


1 cm. below the lower border of the gluteus maximus muscle. Scale in 
centimetres. 


Fic. 2._-Low-power photomicrograph of one fasciculus of 
the sciatic nerve. It shows the irregular outline, peculiar 
interstitial substance, a, and the laminated appearance in 
the more condensed part, b. The few myelin sheaths 
remaining appear as dark dots, c. Weigert-Pal and van 
Gieson. 


To illustrate Dr. Wilfred Harris's and Dr. Wilfrid D. Newcomb’s article. 
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nucleated cell to each internode, the chance of seeing a nucleus in any 
cross-section is small, but here the average number of nuclei to any 
cross-section of a fibre is three, and frequently as many as six nuclei may 
be found around a single fibre. 

It is difticult to be certain if all these lamine are formed from the 
sheath of Schwann, or if the fibrous sheath of Henle also takes part. 
The outer layers are formed of collagen fibres which stain normally and 
have thin, elongated darkly-stained nuclei. The inner layers stain a 
brighter pink with eosin and have a yellower tinge with van Gieson’s 
stain. Many of the nuclei are rounder, stain less deeply, and have a fine 
reticular pattern, resembling more closely the normal cells of Schwann. 
There seems little doubt that these central cells and fibres are formed 
from the sheath of Schwann, but whether the outer ones are of the same 
origin and older, or-whether they are formed from the fibrous sheath of 
Henle, is not certain. 

The myelin sheaths are usually destroyed. In several fasciculi none 
are present, but usually a few can be seen (fig. 2). The number varies 
considerably in different fasciculi. A few sheaths are practically normal, 
but most are in various stages of degeneration; some appear as thin or 
dotted rings, poorly stained by the Weigert-Pal method, others as thick, 
swollen club-shaped masses. 

The axis-cylinders are difficult to demonstrate, and the preparations 
stained by Bielschowsky’s and Malory’s methods are not easy to interpret. 
In nearly all the fibres there is something stained by the silver which 
might be an axis-cylinder. Many of the larger “onion bulbs” contain 
several small fibrils, and others a large stained area. There are also a 
number of stained fibrils entirely outside the sheaths. These appearances 
have been interpreted as axons in various stages of degeneration and 
regeneration. As there is no sign of axonal reaction in the anterior 
horn-cells (fig. 8), it is unlikely that the axis cylinders of the motor 
nerves have been destroyed. 

To suminarize the main features of the sciatic nerve: Axis-cylinders 
are usually present, but the myelin is mostly destroyed ; the neurolemmal 
sheaths have proliferated and formed “onion bulbs”’; mucinoid and 
vedematous material is present between the nerve-fibres, and the fascicular 
sheaths are irregular, and contain the peculiar amphophile substance. 

The median nerve shows a similar appearance, but the changes are 
less advanced. There is little of the peculiar amphophile interstitial 
substance, and when it is present it is confined to the periphery of the 
fasciculus just beneath the perineurium. The myxcedematous condition 
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of the endoneurium is well marked, and contains as much mucinoid 
material as the sciatic nerve. The “onion bulb” arrangement of the 


proliferated sheath of Schwann is present, but is not as prominent. A 


conspicuous feature is the variation in the amount of demyelinization in 
the different fasciculi; in some all the myelin has disappeared, while others 
contain nearly as much as normal and the sheaths themselves are 
thicker. 

The posterior root ganglia were relatively inconspicuous. This is 
probably due to the increase in size of the nerves overshadowing the 
ganglia, which are not enlarged. There is no obvious lesion in the 
ganglia (fig. 9). Some cells are crenated, and in some the nucleus is 
excentric, but no stress can be laid on such changes in fixed dehydrated 
sections. Marie and Bertrand, 1918, and Souques and Bertrand | 2], 
1921, both describe these changes as significant, but they would seem 
more likely to be artefacts. The Niss!| bodies appear normal. The nuclei 
in the pericellular sheath seem prominent, but they are just as numerous 
in a normal control. Ganglia from the lumbar, dorsal, and cervical 
regions were examined, and all were similar. 

The nerve-roots examined all showed some degree of degenerative 
changes in the myelin sheaths and varving amounts of proliferation of 
the sheath of Schwann. There is considerable variation in different 
fasciculi of the nerves, and also from root to root, but on the whole the 
changes become more advanced from above downwards. Even in the 
cauda equina they are not nearly so marked as in the sciatic nerve. As 
a general rule the change is more pronounced in posterior than anterior 
roots, although this is not quite constant. None of the interstitial clear 
substance has been found in the roots, and only very small amounts of 
the mucinoid material. The fibrous proliferation around the fibres is 
present, especially in the lower roots, but the “ onion bulbs”’ are smaller 
and thinner than those in the peripheral nerves. The changes in the 
myelin sheaths are very variable, but always there is less degeneration 
than in the corresponding peripheral nerves. ‘Towards the upper end of 
the cord the myelin is frequently in irregular rod or club-shaped masses, 
with a small surrounding fibrous sheath. A similar change is present 
in the lower cranial nerves, being particularly well shown in the root of 
the vagus, where the thickness of the fragments of myelin is very 
striking. Several vagal fibres are completely demyelinated, as seen 
in fig. 7. 

Unfortunately, neither the vagus nor the phrenic nerves were pre- 
served, but as the changes in their roots are well marked, it may be 
assumed that both suffered similar changes to the median. 
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F1G. 3. High-power view of a cross-section of Fic. 4.—-The same section stained with 
the sciatic nerve, showing ‘‘ onion bulbs ” with Mayer's mucicarmine. The strands of mucinoid 


interstitial substance between. Iron hwma- material appear light grey. 
toxylin and van Gieson. 


Fie. 5.—Cross-section of the posterior root of Fic. 6.—Cross-section of the anterior root 
the fifth lumbar nerve, showing few medullary of the first dorsal nerve, showing small 
sheaths and much proliferation of the sheaths of ‘*onion bulbs’’ and few medullary sheaths. 
Schwann. Weigert-Pal and van Gieson. Weigert-Pal and van Gieson. 
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Fic, 7.—Longitudinal section of the root of the 
vagus showing the black masses of degenerating 
myelin and grey areas of collagen fibres. Weigert- 
Pal and van Gieson. 


Fic. 8.—Anterior horn-cells of the second dorsal segment. 


(Normal.) Nissl method. 
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Fig. 9.—Mid-dorsal posterior root ganglion. (Normal.) 
Iron hematoxylin and van Gieson. 
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The highest root examined was that of the third cranial nerve; it 
shows the earliest lesions, viz., cedema separating the nerve-fibres and 
commencing fibrosis around them. It is noteworthy that here, where 
the change is just starting, there are only a few scattered lymphocytes 
present, no more than in a normal nerve. In fact, it may be stated that 
nowhere throughout the nerves examined in this case was there any 
sign of leucocytic infiltration, which agrees with most of the previous 
cases recorded, but Souques and Bertrand, 121, lay considerable stress 
on the presence in their case of lymphocytes, plasma cells, and other 
wandering cells. 

Where this case differs from all other necropsy records is in the 
spinal cord, which for the most part is quite normal. The dorsal and 
cervical regions show no signs of degeneration. In the lower lumbar 
region there is a vague thinning of the posterior columns in a Weigert 
Pal preparation, as viewed with the naked eye. Microscopically the 
mvelin sheaths in this area are in the form of dotted rings instead of 
complete annulets, but none have completely disappeared. As there 


Is 


no sign of degeneration in Goll’s column in the upper sections, it 
does not look as if any of the long ascending fibres in this part can have 
been destroyed 

The nerve-cells in both anterior (fig. 8) and posterior horns, as seen 
in Niss! and hematoxylin preparations, appear normal. The cells of 
Clarke’s column also show no abnormality. 

In sections at the level of the olive, the vagal fibres passing between 
the nuclei and the issuing roots appear normal, while immediately out- 
side the medulla they commence to degenerate. This abrupt change 
coincides with the beginning of the sheath of Schwann and suggests 
that the essential lesion is its proliferation. 

In this case there is no evidence of true inflammation. It would 
seem that the change is more in the nature of a hyperplasia similar to 
that seen in the breast in the so-called “ chronic mastitis.” 

Recurrent attacks of polyneuritis without obvious cause, such as 
lead or alcohol, have been published by many authors, by Grocco in 
1885, Ross and Bury in the case of two sisters, by Sorgo, by H. M. 
Thomas in 1898, in the case of a man, aged 28, who had five attacks of 
paralysis within six years, and by others (see Brain, vol. xlv, p. 427). 
In none of these, however, has hypertrophy of the nerves been discovered, 
except in the case described by Nattrass in a boy of 18, with double 
foot-drop, loss of the deep reflexes, and other signs of generalized 
multiple neuritis, in whom the nerve-trunks were palpable and 
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appeared to be enlarged. This patient had had two previous attacks 
of paralysis at the ages of 4 and 17. As this case did not end fatally, it 
is not possible to assume that the nerve-changes were comparable with 
those in our case. 

It seems that the Dejerine and Sottas type of familial hypertrophic 
interstitial neuritis should be distinguished as a separate group from 
recurrent polyneuritis, to which our case appears to belong, though the 
interstitial hypertrophic neuritis found in the nerve-trunks and spinal 
nerve-roots in our case forms a remarkable link between the two groups, 
and it is conceivable that a similar underlying cause may be responsible 
for all of them, as an autotoxwemia from an enterotoxin, such as is the 


probable cause in hematoporphyrinuric polyneuritis. 


In conclusion, we should like to express our thanks to Dr. J. G 


Greenfield for his help in taking the photomicrographs. 
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Cytoarchitectonics of the Human Cerebral Corter. By CONSTANTIN 
voN Economo. English translation by S. Parker. Pp. 186, 
with 61 Illustrations. London: Humphrey Milford. 1929. Price 


21s. net. 


Notices of the German and French editions of “this book have lready 
tired in this Journal and we now weleome an English translation The 
en of the original has been hardly altered and the numerous whole-page 
strations are reproduced on almost the same page and in the same relation 
e text as they occupy in the original book. We could wish, however, that 
translator had not followed the original so exactly in some respects, as a 


literal translation of the German has made the text either unintelligible or 


sleading in many places. For example, he speaks of a © clear nucleolus 

tia vacuol in nerve cells In fact it iS olten necessary to rele to the 
in or the French edition to arrive at the author’s meaning. We could 

sh too that, instead of the long chapter headings of the original, the trans 
had adopted the useful paragraph headings of the French edition, which 


tly excels the English edition both in the translation and in the reprodue- 


the plates. The latter fault is presumably due to the quality of the 
per used, and may be improved in later printings, but it greatly detracts 
t valu the boo In spite of these shortcomings, however, the bo 
ll be of v ie to many w prefer to have anatomical textbooks in f vn 
ours arising from the Blood-vessels of the Brain. Angiomatous 
Tumours and Heeamangi hlastomas. By HARVEY CUSHING and 
PircivaAL BatLey. Springfield and Baltimore: C. C. Thomas. 
Pp. 219 with 159 Illustrations. 1928. Price 34s. 

This book deals with rare forms of tumour, of which the authors have only 
ith twenty-nine examples in a series of 1,522 intracranial tumours. Of 
twenty-nine, six were venous angeiomas, nine arterial (arterio-venous 

eiomas, one a telangiectasis and thirteen hamangeioblastomas (plexiform 

Loma It is remarkable that all the venous angelomas were supra 


al, and all the hxeemangeioblastomas subtentorial. This must be considered 


ely fortuitous as re Sards the venous angeiomas, as cerebellai or pontine 
ples are not uncommon, but it agrees with the experience of most othe 
vers, especially Lindau, who coald find no example in the literature of a 
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ws of abdominal surgeons and of non-professional bacteriologists are in- 


‘luded, for the aim of the authors is to assimilate all available evidence 
The teresting eritical review of the neurological mechanisms of con 
Isions ineludes the irritation, release,” short-circuit and explosive theories, 
ch al ne Is eo ded us sullicient, though it S succe sted that the 
plosiv eory, accordlr to whi the seizures result from some sudden 
ce chat t nervous system, may finally explain the epilepsies 
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SCHLESINGER. 3S. 55. Berlin: J. Springer. 
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lnatomy and the Problem of Behaviour. By G. EK. CoGHity, Pp. 113. 
Cambridge: The University Press. 1929. Price 7s. 6d. 
This book is based on a correlated series of studies on the development of 


viour and on the growth of the nervous system in an amphibian, 


stot } t thes \ search fi the exeiti causes of seizures 
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1Q2s Price M. 6.60 
The anatomy of the intern structures of the brain is usually studied in 
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Amblystoma. The simplest reactions of the embryo from the egg stage 


first described, and later the swimming mechanism, the movements and 


retlexes of the limbs. Terrestrial locomotion and the feeding reactions are : 


analysed in relation to the structure of the maturing nervous system 


embryo is, however, perfectly integrated before it possesses a nervous sys 


and the second chapter deals with the dynamic antecedents of the ne 


1] lj 


mechanisms, as the appearance of polarity and of the so-called metabolic, 


| + 


and other gradients,” and their influence on the developing nervous system, t 


paths of which are determined largely by the prem iral activity of the tissu 


In the final chapter on the growth of the nerve cell and the interpret 
behaviour, emphasis is laid on the view that behaviour does not dep 

on a combination of retlexes, b that there is an « n 
beginning, in faet the central mechanism of ; flex is developed long bi 


the reflex tselt appears 
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Kdinburgh: Kk. and Livingstone. 1929. Price 5s 
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in English are either too detailed for the novice, ( G include s e 
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Teil, S. 333, mit 77 Abbildungen. Berlin: Springe) 19: 


Price RM. 34.40. 
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Dis psychopathischen Persinlichkeiten. Von Kurt SCHNEIDER. S. 86. 


Leipzig und Wien: Franz Deuticke. 192s. 
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